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TRANS SUBCOURSE 675 


MAINTENANCE OF DIESEL-ELECTRIC LOCOMOTIVES 
AND ROLLING STOCK 


INTRODUCTION 


Maintenance of railway equipment is performed to keep equipment in a 
safe and serviceable condition. The effectiveness of that maintenance 
directly affects the efficiency of railway operations, particularly in a 
theater of operations. Military railway men and all transportation officers 
should know how, when, and why to inspect and maintain railway equipment. 


This subcourse introduces you to the Army's diesel-electric 
locomotives and rolling stock, regulations that govern railway equipment and 
maintenance, forms used to guide inspectors and maintenance men in 
performing their duties, and preventive maintenance indicators for railway 
equipment. 


This is a two-lesson subcourse, including two lesson exercises, lesson 
solutions, and an examination. Before beginning this subcourse, ensure that 
your social security number (SSN) or student number and the subcourse number 
are printed correctly on the response sheet. If either is incorrect, return 
the sheet to AIPD, calling attention to the error. AIPD will in turn send 
you a corrected sheet. You must also include your SSN or student number on 
all correspondence. 


This subcourse consists of two lessons and an examination: 
Credit Hours 
Lesson 1 - Army Rail Equipment; The 


Diesel-Electric Locomotive 
2 - Rolling Stock 


Examination 1 

Total 3 
You must complete the lesson exercises under the concept of self-paced 
instruction. You must grade the exercises yourself, using the lesson 
solutions. Because of this, we have only forwarded one examination response 
sheet with this subcourse. You must use this sheet to submit your answers 
to the examination questions. After successfully completing the 
examination, you are entitled to three credit hours for the entire 


subcourse. 
To complete this subcourse, you must-- 


o Study the text material assigned for each lesson. 


Answer each question in all the lesson exercises by marking or 
circling your answer in the lesson book. 


Check your answers against the solutions provided in the 
subcourse. Look up the text reference given on the solution 
sheet if you answered any question incorrectly. Study the 
reference and evaluate all possible exercise solutions; make 
sure you understand why the correct answer is the best choice. 


After completing the lesson exercises to your satisfaction, 
complete the examination as directed and mail your response 
sheet to AIPD for grading. 


After you finish this subcourse, keep the reference text, lesson book, 
solution sheets, and the examination. Only return the examination response 


sheet to AIPD. 


Text and materials furnished: Trans Subcourse TRO0675, Maintenance of 


Diesel-Electric Locomotives and Rolling Stock, June 1976, and one response 
sheet for answering the examination questions. 


LESSON whiwd b Ma wectes eee ft eres Army Rail Equipment; The Diesel-Electric 
Locomotive. 

CREDIT “HOURS i 6 s-e:0e ede see eg 4 we oie ee ole 

TEXT ASSIGNMENT... ........2.22005 Reference Text 675, paras. 
1.1-2.30. 

MATERIALS REQUIRED.............. None. 

LESSON “OBJECTIVE 5 ve 6. sate wna eel See owe To enable you to describe Army railway 


SUGGESTIONS 


EXERCISES 


Weight 


equipment and maintenance requirements for 
diesel-electric locomotives. 


Cluster True-False 
(Each of the following groups of questions is related 
to the statement that precedes them. Write by each 
question T or F.) 


FIRST GROUP 


Which of the following components are found on each 
Army diesel-electric locomotive. 


Weight 


10. 


Main generator. 
Auxiliary generator. 
Steam generator. 
Fuel-flow sight glasses. 
Air compressor. 

SECOND GROUP 


It is characteristic of each diesel-electric 
locomotive the Army owns and operates that it: 


Has an irregular torque that provides excellent high- 
speed pulling power. 


Is classified according to its wheel arrangements. 


Is equipped with three generators, the main, the 
auxiliary, and the electric. 


Generates power through the use of an internal 
combustion engine. 


Turns electrical energy into mechanical energy to 
operate its traction motors. 


Matching 


Preventive maintenance procedures to be carried out on 
various systems on a diesel-electric locomotive are 


listed in column I. In column II, the systems are 
listed. From column II, select the correct system 
that matches the preventive maintenance procedure 
listed in column I. Indicate your choice by writing 
the proper letter by each question. Fach item in 
column II may be used once, more than once, or not at 
all. 


Weight 


3 11 
3 12 
3 13 
3 14. 
3 15 
3 16. 
3 Teds 
3 18 


Column T 


Check to see if its 
temperature is at the 
proper level before 
engine operation. 


Check its one pressure 
gage to detect abnormal 
readings. 


Test its gages witha 
deadweight tester. 


Make sure its cutoff 
valve has been reset. 


Column TT 
Air pressure. 
Fuel. 
Water. 


Lubrication. 


Preventive maintenance procedures to be carried out on 
various assemblies on a diesel-electric locomotive are 


listed in column I. 
listed. From column I, 
that matches the 
listed in column I. 


In column II, 


preventive 


the proper letter by each question. 


column II may be used once, 


all. 

Column I 

Check the distance be- 
tween it and its brush 


holders. 


Examine the straight- 


ness of its contact pins. 


Inspect this speed- 
retarding, fuel cutoff 
safety device before 
operating the engine. 


Reset this mechanism if 


it has been tripped and 
power to traction motors 


has been cut off. 


(Continued) 


more 


Column IT 


the assemblies 
select the correct assembly 
maintenance 
Indicate your choice by writing 


Each 


than once, 


Overspeed trip 


mechanism. 
Ground relay. 


Commutator. 


End receptacle. 


are 
procedure 


item in 
or not at 


Weight 


19. 


20. 


21. 


22. 


Column I (cont) Column II (cont) 


Check to see if its plates 
are free of burned spots. 


Certain forms required when inspecting and maintaining 
locomotives are given in column II. In column I are 
listed uses for the forms. Match the form to use by 
writing the proper letter by each question. Each item 
in column II may be used once, more than once, or not 
at all. 


Column I Column IT 


Requires that a test run A. DA Form 2408-1. 
and visual checks be 
made. B. DA Form 2408-5. 


Used for both daily and Cc. DD Form 862. 
monthly logs. 
D. DA Form 2407. 


Used to request DS and 
GS maintenance. 


MATERIALS REQUIRED. . 


LESSON OBJECTIVE.... 


SUGGESTIONS......... 


EXERCISES 


Weight 


LESSON ASSIGNMENT SHEET 


Seo eaters 4 lee Maintenance of Diesel-Electric Locomotives 


and Rolling Stock. 


et eS 5 Se Mee a6 Rolling Stock. 
ie Mave le See 1. 


Erb a, Bick ees Reference Text 675, pars. 3.1-3.23. 


od tea AE od aha 8 To enable you to describe the maintenance 


requirements for Army railway rolling 
stock. 


True-False 
(Write T for true or F for false.) 


3 1. In both warm and cold weather, water in a journal 
box can cause improper lubrication of the journal. 


3 2. Railway cars with hook-and-link couplers must be 
coupled manually but can be uncoupled automatically. 


Cluster True-False 
(The following group of questions is related to the 
statement preceding the group. Write by each question 
Toe oR: } 


GROUP 


Of the railway cars owned by the Army, it is true 
that: 


4 3. Superstructures are generally designed for 
specific uses. 


4 4. Underframes contain pockets for holding the draft 
gear. 


4 5. Major components of all cars are basically the 
same. 


Weight 


10. 


4 6. The wheel and axle assembly used on- some 
passenger and high-speed freight cars is the three- 
axle, six-wheel combination. 


4 7. The brake cylinders of a depressed-center car are 
mounted on the underframe. 


Matching 
Serious wheel defects can cause undue wear on rails 
and equipment or cars to derail. In column II are 
listed the major defects found on wheels of rolling 
stock; in column I are given characteristics of the 
defects. Match a defect in column II with a 
characteristic in column I by writing the proper 
letter by each question. Each item in column II may 


be used once, more than once, or not at all. 
Column I Column IT 


Can cause the flange to A. Out of round. 
break off. 
B. Slid flat. 
Revealed when bottom 
nipple of gage is clear C. Cracked plate. 
of tread. 
D. Worn-hollow tread. 
Revealed when its depth 
exceeds 3/64th of an E. Lengthwise crack in 
inch. tread. 


Caused by skidding of 
locked wheels. 


Becomes bowlike in 
shape as it grows. 


In the following two groups of questions match a part 
or an assembly from column II to its function or 
description in column I by writing the proper letter 
by each question. Each item in column II may be used 
once, more than once, or not at all. 


Weight 


3 T3 
3 14 
3 15. 
3 16. 
3 17 
3 18 
3 19}. 
3 20 
3 21 


GROUP ONE 

Column T 

Wheeled assembly 
supporting underframe 
and superstructure. 
Tranverse member of 
car underframe located 
over center of truck. 
Backbone of underframe. 
End of axle. 

GROUP TWO 

Column T 

Brass part trans- 
ferring heat to journal 


box top. 


Cross member in center 


of truck carrying center 


plate. 


Its coil springs distribute 


the car's weight onto the 
axle journals. 


Device that provides 
braking action. 


Column TT 


Body bolster. 


Side sill. 
Center sill. 
Journal. 


Truck. 


Column TT 
Wedge. 
Brakeshoe. 


Side frame. 


Truck bolster. 


Journal friction 


bearing. 


Five forms used in the inspection and maintenance of 
rolling stock are listed in column II. 


are listed in column I. 


Match the forms 


Uses of them 
in column II 


to the uses in column I by writing the proper letter 


by each question. 


once, more than once, or not at all. 


Column T 


Used to show a car that 
needs to be weighed. 
(Continued) 


Column TT 


Each item in column II may be used 


DA Form 55-164. 


DD Form 1335. 


(Continued) 


Weight 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


Column I (cont) Column II (cont) 
Used by the chief car C. DA Form 55-161. 
inspector. 


D. DA Form 55-162. 
Fastened to a car in 
duplicate. E. DA Form 55-163. 


Attached to a car with 
faulty brakes. 


Used to report mainte- 
nance inspections. 


Cannot be removed until 
repairs are finished. 


Analytical 


(Using the following key, state your reaction to each 
of the next four questions by writing the proper 
letter in the lesson book.) 


The underscored statement is true, and the reason for 
it or result of it is true. 


The underscored statement is true, but the reason or 
result is false. 


The underscored statement is false. 


A U.S. rail car's draft gear lessens the impact on the 
underframe caused by coupling shock but is not 
designed to absorb shock or stress from other sources. 


When an inspector at a receiving yard finds a journal 
box on a car needs to be repacked, he sends the car to 
the car repair track because such a repair cannot be 
made at the receiving yard. 


Journal roller bearings seldom cause hotbox problems 
because of their efficient lubrication system. 


Handholds on a car are seldom inspected because their 
condition would rarely affect a workman's welfare. 
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INTRODUCTION 


Have you ever stood quietly in darkness and listened to the distant 


call of a locomotive whistle and wondered where the train was going? 
Momentarily, you may have even speculated on why the train was going to that 
someplace where trains go. The where, the why, and a little imagination 
would make a grand railroad story. But that would be only a story. Another 
railroad story is based upon facts only, and it is that story--of how trains 
go and what keeps them going--that this text tells. 


At the heart of the story is the one word around which all railroading 
revolves. That word is "maintenance." What is maintenance? When something 
broken or damaged is repaired, that is maintenance. But there is another 
and more important side to maintenance--preventive maintenance. This is the 
inspection, detection, and correction of minor defects before they can cause 
serious damage or breakage. For example, if you do not inspect your 
automobile engine for proper lubrication, its working parts wear out long 
before they should, and you have a major repair or maintenance problem. If, 
on the other hand, you check the lube oil level in your engine regularly, 
changing or adding oil as needed, the engine lasts much longer. That is 
preventive maintenance. 


Why should you know about railway equipment maintenance? You may be 
assigned to the transportation railway service and be responsible for Army 
railway equipment. If so, you must know the proper inspection and 
maintenance procedures, for you will want to be confident that every piece 
of equipment entrusted to you is working perfectly and ready to do its job. 


What are you expected to learn about the inspection and maintenance of 
rail equipment from the three chapters in this text? First, in chapter 1, 
you are given a general description of the three major parts of a train and 
the rules and regulations that govern the inspection and maintenance of Army 
rail equipment. Then, in chapter 2, you are introduced to the diesel- 
electric locomotive in terms of its major components, the forms used in its 
inspection and maintenance, and the preventive maintenance checks that 
should be performed before it is operated. Finally, chapter 3 contains 
Similar discussions on railway rolling stock and discusses preventive 
maintenance checks for the truck assemblies, journal box assemblies, wheels, 
and safety appliances common to all rail equipment. 


Chapter 1 


ARMY RATL EQUIPMENT 


1.1. GENERAL 


To understand how to maintain equipment, you must have ae general 
knowledge of it and of the regulations governing its maintenance. 
Therefore, this chapter introduces some typical rail equipment the Army owns 
and the regulations that deal with its inspection and maintenance. Only the 
equipment which makes up the three basic parts of a train is covered in this 
chapter: the locomotive that moves the train, the rolling stock or cars 
containing the things it moves, and the caboose at the rear of the train. 


1.2. TYPICAL U.S. ARMY RAILWAY EQUIPMENT 


Vast tonnages of supplies must be moved to support military forces in 
a theater of operations. For that reason, the transportation railway 
service (TRS) has more to do with freight train operations than with 
passenger movements. Although large numbers of troops are moved by rail, 
normally this is not the first order of business. The TRS does, however, 
operate ambulance trains for casualties and work trains to clear and repair 
rail lines, but they are relatively few compared to the large number of 
freight trains that it operates in a theater. 


The following subparagraphs discuss three kinds of rail equipment that 
may be found in Army trains. Let's begin at the front of the train and work 
rearward. 


a. Locomotive. The Army uses two basic diesel-electric locomotives: an 
0-6-6-0, 120-ton, 1,600-horsepower engine and an 0-4-4-0, 60-ton, 400- 


horsepower engine. These engines may be employed in either road or yard 
service and may be used singly or in multiple units. Note that the terms 
locomotive and engine are used interchangeably in this text. Figures 1.1 
and 1.2 illustrate both locomotives. 


Figure 1.1. The 0-6-6-0 Diesel-Electric Locomotive. 
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Figure 1.2. The 0-4-4-0 Diesel-Electric Locomotive. 


Locomotives are classified under the Whyte Classification System 
according to their wheel arrangement. The Whyte System is based upon a 
group of three or more digits. The first digit indicates the number of 
leading wheels a locomotive may have; the second, the number of driving 
wheels; and the third, the number of trailing wheels. The absence of 
leading or trailing wheels is shown by a zero. 


All the wheels on the Army diesel-electric locomotives are driving 


wheels. The 0-6-6-0 has two 6-wheel trucks (the "6's"), each of which has 
three axles with two wheels each, but no leading or trailing wheels (the 
"QO's"),. The 0-4-4-0 has two 4-wheel trucks (the "4's"), each containing two 


axles with two wheels each, but no leading or trailing wheels (the "0O's"). 
See the inserted sketch. 


b. Rolling stock. Following the locomotive in a train is the rolling 
stock--the railway cars. As discussed later, all have 


o-6-6-0 
ESE. ELEC TAC 
LOCOMOTIVE 
NC LEAUNG aon ELS 


O00 000 Sesh 
WO TRAUING @hEELS 


the same basic design except for the 
superstructure which is designed for specific 
uses. Figure 1. 3 shows some of the more common 
railway cars, and the use for which each was 
designed is readily apparent. You could haul 
coal in a boxcar, but you probably would not if 
you had hopper and gondola cars. You would want 
to save the boxcars to haul freight subject to 
pilferage or weather damage. On the other hand, 


you could use boxcars for troop movements if you could not get passenger 


cars. 


Boxcar 


i = —— ~ = a sia pad ae hae ' 
——EEe 

| Tank Car Seti fs Eee yy ON ee 

| : Hopper Car 


Figure 1.3. Common Railway Cars. 


Although the cars shown in figures 1.4 and 1.5 are not presently in 
the Army's worldwide inventory of rail equipment, they are included to show 


the technological advances 


in the design and construction of commercial rail 


equipment. As new equipment is developed for commercial railroads, military 


transportation planners 


explore the possibilities of applying the new 


concepts and designs to military rail equipment. 


The multilevel rack car, shown in figure 1.4, reflects the emphasis on 


larger loading capacity. 


Such equipment is being developed to keep pace 


with our Nation's increasing demands for 


Figure 1.4. Multilevel Rack Car. 


adequate and efficient rail transportation. Movements of new automobiles 
from factories to dealers in rack cars are steadily increasing; the number 
of automobiles carried runs into several million annually. 


The piggyback car, shown in part A of figure 1.5, is noted for its 
shock-absorbing qualities. They are provided by the mechanism shown in part 
B of figure 1.5; the encircled numbers in it are referred to in the next few 
sentences. On either side of the center sill (A) is a cushioned rub rail 
(B) with a pocket (C) every 12 inches. A special tiedown device (D) is 
snapped securely into place in one of the pockets. Two chains (E) are 
fastened to both the tiedown device and the equipment being shipped. After 
that, the device is locked. When the car is subjected to a substantial 
impact, springs in the chains expand as much as 8 inches to absorb possible 
shock to the loaded equipment. The devices and chains eliminate the usual 
blocking required in rail shipments, thereby saving loading time and costs. 
Results of test loads of military vehicles and guided missile systems on 
rub-rail cars reveal that the damaging forces ordinarily present in rail 
shipments are substantially lessened by the shock-absorbing feature of the 
cushioned rub rails. 


c. Caboose. Attached to the rear of the train is the caboose; a 
typical one is shown in figure 1.6. The train conductor and the rear 
brakeman ride the caboose, and emergency and safety equipment is stored in 
Tks With the engineer, the fireman when on board, and the head brakeman 
riding in the locomotive cab, the train is easily protected at both ends 
when an emergency or unscheduled stop occurs on the main line. The 
caboose's cupola and lookout windows provide the occupants with a unique 
vantage point from which to view the train. 


| 
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Figure 1.5. Cushioned Rub-Rail Car. 
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Figure 1.6. Typical Caboose. 


1.3. PUBLICATIONS USED IN INSPECTING AND MAINTAINING RAILWAY EQUIPMENT 


The publications used in the inspection and maintenance of Army rail 
equipment are Army Regulation (AR) 750-2200-1, Technical Bulletin (TB) 55- 
2200-207-15/1, and Technical Manuals (TM) 38-750, 55-202, and 55-203. They 
specify the forms inspector: are to use when checking equipment and that 
repairmen are to use when working on it. The forms are discussed later in 
the text. 


Some Army rail equipment may be used on commercial lines in this 
country. To be suitable for use in the interchange system, this equipment 
must meet the standards set by the Association of American Railroads (AAR) 
and the Interstate Commerce Commission (ICC) for commercial rail equipment. 
The Army rules and regulations mentioned coincide with those of the ICC and 
the AAR. To identify Army equipment suitable for use in the interchange 
system, it is marked USAX or DODX, as figure 1.7 shows. Equipment marked 
USA cannot be operated over commercial railway lines; it is used at the 
installation where it is located for training and experimental purposes, or 
it may be part of the fleet designed for use on foreign railroads. Military 
rail equipment used in interchange service is under the control of the 
Military Traffic Management Command (MTMC). 


) | 
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Figure 1.7. Rail Cars With USAX and DODX Markings. 
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1.4. SUMMARY 


The transportation railway service moves many tons of supplies and 
equipment to support a military mission in a theater of operations; 
therefore, most of the trains it operates are freight trains. The two basic 
Army diesel-electric locomotives are the 0-6-6-0, 120-ton, 1,600-horsepower 
engine and the lighter 0-4-4-0, 60-ton, 400-horsepower engine. Locomotives 
are classified according to their wheel arrangement under the Whyte 
Classification System. 


Fach kind of Army railway car has basically the same design except for 
its superstructure which is designed for specific purposes. For example, a 
boxcar is suitable for carrying freight subject to pilferage or weather 
damage. If the need arises, however, a boxcar can be used to transport 
other types of freight or troops. The caboose at the rear of the train is 
used mainly to carry the train conductor and rear brakeman. Emergency and 
safety equipment are also stored in it for use when accidents or breakdowns 
occur on the road. Army rail equipment is inspected and maintained 
according to regulations drawn up to correspond with rules prescribed by the 
ICC and the AAR for commercial rail equipment. Army publications specify 
the forms to be used in the inspection and maintenance of equipment. 


Now that you have had a brief description of the three basic parts of 
a train--the locomotive, the rail cars, and the caboose--and a_ short 
discussion on the publications governing the inspection and maintenance of 
Army rail equipment, the next chapter gives a detailed discussion of the 
diesel-electric locomotive. 
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Chapter 2 ; ; 2 ? t THE 


DIESEL - ELECTRIC 


LOCOMOTIVE 


2.1. INTRODUCTION 


A diesel-electric locomotive is primarily a powerplant mounted on 


wheels with controls, whereby the power can be used to propel railway 
equipment. Electrical equipment is used to transmit power from large 
internal combustion engines to the driving wheels. The powerplant consists 
of one or two multicylinder engines which deliver from 150 to 1,600 
horsepower or more at a top speed of from 800 to 1,700 revolutions per 
minute (rpm). The engine is directly connected to a generator which 
furnishes the electrical power to the traction motors which drive the 


locomotive through spur gears on the driving axles. 


In the lines you have just read are mentioned a number of the major 
components of the diesel-electric locomotive, the subject of section I of 
this chapter. Discussed in section II is an important part of the overall 
maintenance program for all types of rail equipment--preventive maintenance. 
A sound preventive maintenance program greatly increases equipment 
availability and efficiency. Proper inspection and maintenance of Army 
diesel-electric locomotives help to keep them rolling. However, both 
require completing various forms and records, the subject of section III. 


Section I. Major Components 
2.2. GENERAL 


A modern diesel-electric locomotive is an assembly of many components; 
however, this section explains only its major ones--what they are and how 
they function. In the paragraphs to follow are discussed the engine itself, 
the three kinds of generators, the air compressor, the fuel and water tanks, 
and the trucks. As you study, refer often to figure 2.1 which illustrates 
how the equipment on a diesel-electric locomotive is arranged. Also, refer 
to the glossary in appendix H for explanations of technical terms that may 
be unfamiliar to you. 
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Arrangement of Equipment of Diesel-Electric Locomotive. 
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2.3. DIESEL ENGINE 


A diesel engine is an internal combustion, oil-burning engine using 
compression ignition. Such an engine gets its power from the burning of a 
charge of fuel within a confined space called a cylinder. Ignition occurs 
when the fuel is ignited solely by the heat of compression, caused by 


injecting the fuel into the highly compressed, and thereby highly heated, 
air in the cylinder. A typical diesel engine designed for use in a diesel- 
electric locomotive is shown in figure 2.2. What are the advantages and 


function of this engine? 


EXHAUST 
STACK 


WATER OUTLET 
HEADER 


VALVE 


MECHANISM 


TURBOCHARGER 


GENERATOR 
ADAPTER 


FUEL 
FILTER=—™ 
ENGINE 
GOVERNOR 
LUBRICATING 
OiL PUMP 
WATER 
PUMP 
Figure 2.2. Diesel Engine. 
a. Advantages. The principal economic advantage a diesel engine has 
over other internal combustion engines is fuel economy. This results from 


the high compression ratio and the proportionately 
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higher expansion and thermal efficiency of the diesel. Its constant torque 
throughout the speed range provides good pulling power at low speeds. Also, 
it performs well and is reliable in all kinds of weather. In addition, a 
diesel engine is much safer because its fuel is not as volatile as gasoline. 
And, too, the exhaust gases are not as dangerous as those of automobile 
engines because they are directed upward and dissipated into the atmosphere. 


b. Function. The diesel engine changes heat energy into mechanical 
energy for turning a generator, to produce the electrical energy needed to 
operate the traction motors supplying motive power. Some of the mechanical 


energy is also used to operate such auxiliary equipment of the locomotive as 
the air compressor that supplies the air pressure for the airbrake system of 
the entire train. 


2.4. GENERATORS 


All diesel-electric locomotives have at least two generators, its main 
and auxiliary ones, and sometimes a third, a steam generator. Their 
functions are described in the subparagraphs following. 


a. The main generator, such as the one shown in figure 2.3, converts 
the power output of the diesel engine into electrical power for operating 
the traction motors, discussed later in this subparagraph. Note the main 
generator's location on the locomotive, just forward of the engineman's 
controls, in figure 2.1 at the part numbered 12 and its blower, at the part 
numbered 10. 


The main generator is directly connected to the diesel engine which 
turns the armature within the main field. With the generator directly 
connected to the diesel engine, the armature's speed varies with engine 
speed between approximately 350 and 1,800 rpm for small engines and 300 to 
1,000 rpm for large engines. Even though the speed of rotation varies, the 
main fields are designed to produce up to 1,200 volts of direct current with 
a constant kilowatt output. The armature is built and balanced to withstand 
high-speed rotation and all the vibrations incurred in operating with a 
diesel engine. 


The traction motors receive electrical energy from the generator and 
convert it to mechanical energy at the wheels of the locomotive. The motors 
are geared to the locomotive axles, and, by driving the axles and turning 
the wheels, they supply the locomotive's tractive effort. The motors are 
mounted on the axles in the trucks of the locomotive. 
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Figure 2.3. Main Generator. 

b. The auxiliar enerator produces about 10 kilowatts of electricity 
for the power needed to operate control equipment. It also charges the 
storage battery and supplies current for the low-voltage circuits required 
for the lighting of the locomotive, operating the fuel pump motor, and 
exciting the main field. Once the battery has supplied the power to start 
the diesel engine, the auxiliary generator begins to operate. It is either 
belt or gear driven from the shaft of the diesel engine or the main 


generator, and it is usually mounted on the latter's frame, as shown in 
figure 2.3. The auxiliary generators shown in figure 2.1 at the part 
numbered 11 and in figure 2.3 are gear driven from the main generator's 
shaft. 


c. A steam generator is installed on locomotives used for passenger and 
ambulance trains to produce steam heat for the cars 
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in cold weather. It is an independent, oil-fired heating unit that operates 
automatically once it has been started, In figure 2.1, the steam generator 
is the part numbered 2. 


2.5. AIR COMPRESSOR 


An air compressor, such as the one shown in figure 2.4, compresses the 


air used to operate much of the equipment on a diesel-electric locomotive. 
Such equipment includes airbrake systems, reversers, electro-pneumatic 
contactors, sanders, and window wipers. The compressor may be engine driven 
either directly by belts from the main generator's shaft or through a 
flexible coupling to it. The air compressor has a two-compression cycle. 
Two 
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OIL LEVEL 
GAGE 


CRANKCASE 


fi 
O1L DRAIN 
PLUG 


Figure 2.4. Air Compressor. 
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low-pressure cylinders compress air which then passes through a cooling 
system to a high-pressure cylinder that compresses it still further before 
feeding the air to the main reservoir. This reservoir is kept at a pressure 
of 125 to 140 pounds. 


2.6. TANKS 
Both fuel and water tanks are carried on a diesel-electric locomotive. 


The fuel tank, usually suspended beneath the underframe between trucks, 
contains fuel oil for operating the diesel engine. Note the parts numbered 


35 and 36 on figure 2.1. A water-expansion tank containing water for 
cooling the engine is located at the highest point in the engine-cooling 
water system, the part numbered 19 on figure 2.1. This system is designed 


to carry away and disperse the excess heat generated in the engine. 
2.7. TRUCKS 


The main function of the trucks is to provide a connection between the 
axles and wheels and the locomotive itself. The trucks must carry the 
weight of the locomotive superstructure and distribute it through the wheels 
to the rails. They also absorb lateral thrusts and ride over uneven rails 
without excessively tilting and swaying the locomotive. The trucks also 
provide mountings for the brake rigging and traction motors. 


Army diesel-electric locomotives have either two 6-wheel swivel 3- 
motor trucks or two 4-wheel swivel 2-motor trucks. Figure 2.5 shows a 4- 
wheel swivel 2-motor truck used on the 0-4-4-0 diesel-electric locomotive. 
The main difference between the 4-wheel and the 6-wheel truck is that the 
weight of the locomotive is distributed over a wider surface by a 6-wheel 
one; therefore, it has a greater working surface on the rails, giving the 
locomotive more tractive effort or pulling power. 


2.8. SUMMARY 


A diesel-electric locomotive is made up of many complex parts. Is 
internal combustion diesel engine burns diesel fuel oil ignited by the heat 
of compressed air within a cylinder, a process known as compression 
ignition. The main generator is connected to the engine, and its mechanical 
energy output turns the generator to produce the electric current needed to 
power the traction motors that turn the locomotive's wheels. 
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Figure 2.5. Four-Wheel Swivel Truck. 


The auxiliary generator provides the power needed to operate control 
equipment, to charge the storage battery, and to supply current for the 
train's low-voltage circuits. A steam generator is needed on passenger and 
ambulance trains for cold-weather heating of cars. The air compressor, with 
its two-compression cycle, compresses air which is stored in the main 
reservoir. Air for the train's braking system is supplied from this source. 


A diesel-electric locomotive has both fuel and water tanks. The fuel 
tank contains the fuel oil for operating the engine. The water-expansion 
tank is part of the engine cooling system, designed to carry off the excess 
heat of the engine. Trucks carry the weight of the locomotive 
superstructure and distribute it through the wheels to the rails. Trucks 
may be either 4-or 6-wheel. The latter provides a greater working surface 
on the rails and thereby greater tractive effort or pulling power than the 
4-wheel. 


Section II. Preventive Maintenance 


2.9. GENERAL 


A well-planned and well-executed preventive maintenance program 
results in greater operational efficiency and increased availability of 
railway equipment. Preventive maintenance is an important part of any 
overall maintenance program. Not only does it safeguard against emergencies 
but also reduces the cost of replacing parts. 
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Although the weight of diesel-electric locomotives ranges upward from 
25 tons and their horsepower from 150, the same general preventive 
maintenance procedures apply to all of them. Some of the important 
preventive maintenance checks on diesel-electric locomotives are discussed 
in this section; however, they are not all-inclusive. No satisfactory 
substitute has ever been found for commonsense; no conscientious equipment 
operator or inspector limits his inspection to any set checklist. He is 
constantly alert for any defects in his equipment and for any sign that 
leads him to believe it may be developing defects. For example, if a 
locomotive engineer observes a defective electric wire, he would not attempt 
to operate his locomotive until the defect has been checked thoroughly and 
any necessary repairs made. The checkpoints given here are only a guide to 
good preventive maintenance. The five paragraphs to follow discuss the oil, 
water, fuel, air pressure, and commutator checkpoints to be inspected. Then 
the next three paragraphs, in turn, discuss the engine overspeed trip, the 
ground relay, and the end receptacles. 


2. 10. OIL CHECKPOINTS 


The oil level in the diesel engine and the pressure of that oil must 
be checked ag well as the oil level in the engine governor and in the air 
compressor. Details are given in the subparagraphs following. 


a._Oil level in the diesel 
engine. Check the oil level in the 
diesel engine by using the bayonet- 
shaped dipsticks located on either 
Side of the engine. The location 
and markings on one of the 
dipsticks are shown in figure 2.6. 
When the engine has been stopped 
for 30 minutes or more, most of the 
oil will have drained to the bottom 
of the engine; at that time, the 
oil level shown on the dipstick 
should be above the full mark. 
With the engine idling, the oil is 
hot and circulating through the 
engine, and a reading taken at that 
time should show the oil level on 
the dipstick between low and full. 


Figure 2.6. Engine Lubrication 
Dipstick. 
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b. Lubricating oil pressure gage. The diesel engine lubricating 
system's oil pressure gage is located in the locomotive cab. Observe the 
gage frequently while the locomotive is being operated; investigate any 
deviation from normal readings. Improper oil pressure causes excessive 
engine wear and possible engine breakdown. 


c. Lubricating oil supply in engine governor. The engine is equipped 
with a governor to regulate its speed according to various throttle 


settings. This is done by altering the amount of fuel introduced into the 
cylinder. The governor has its own oil lubricating system. Figure 2.7 
shows the oil level sight gage on one type of engine governor. This gage 
has two marks; the oil level should be between them for safe operation. 


Figure 2.7. Engine Governor Oil Level Sight Gage. 
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d. Lubricating oil supply in 
air compressor. As discussed in 
paragraph 2.5, the air compressor 
is needed to operate a great deal 
of the equipment on the locomotive; 
it has its own oil pumps” and 
pressure lubricating system. When 
the engine is stopped, the oil 
level in the compressor crankcase 
is checked with a bayonet-shaped 
dipstick, located as shown in 
figure 2.8. The level should be 
between the low and high marks. 


Figure 2.8. Location of Air 
Compressor Lubrication 


Dipstick. 

2.11. WATER CHECKPOINTS 
The Army's diesel-electric locomotives have water-cooled engines. In 
carrying out preventive maintenance procedures, both the level and 
temperature of the water must be checked. Subparagraphs a and b give the 

details. 

a, sae a. Level. The water used to 
« FuLe Pp ae a cool the diesel engine is stored in 


a reservoir equipped with a gage. 
Figure 2.9 shows the markings on a 
typical one. The water level 
should be between low and full at 
one of the readings, depending upon 
whether the engine iS running or 
stopped. The engine should not be 
operated if no water appears in the 


Srorpeo 


gage. 

b. Temperature. The engine 
Figure 2.9. Water reservoir water temperature gage, located in 
and Marked Gace. the locomotive cab, shows the 

temperature of the water in the 
engine cooling system. Recommended operating temperatures on different 
locomotive models vary. On one, the range is from 160° to 170° F.; on 
another, from 175° to 180° F. After the engine of the latter model is 


started, it is idled until the temperature is normal--120° F. or more-- 
before pulling any cars. 
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2.12. FUEL CHECKPOINTS 


Each locomotive has at least two fuel checkpoints to be inspected 
They are the fuel-flow glasses and the fuel 
subparagraphs to follow. 


before operating the engine. 
cutoff valve, discussed in the 


a. Flow. Located on 
duplex filter assembly are 
fuel-flow sight glasses. The 


the 
two 
fuel 


flow in the right glass, the one 
nearest the engine, should be clear 
and free of bubbles for proper 


engine operation. Figure 


2.10 


shows the duplex filter assembly 


and the two fuel-flow glasses. 


b. Cutoff valve. In 


emergency or by accident, the 


an 
fuel 


cutoff valve can be tripped by a 


pull cord to stop the supply of 
fuel to the engine. Whenever the 
valve is tripped, it must be reset; 
it must be open for the engine to 


operate. Look at figure 2.11. 


The 


yoke normally holds the valve open, 


but when the lever is raised, 
yoke also comes up, depresses 


valve stem, and stops’ the 


low. To reset the valve, 


alve stem. Fuel is once 
lowing into the engine. 


the 
the 
fuel 
the 


£ 

lever is depressed, making the yoke 
Slide into place and raise 
Vv 
£ 


the 
more 


Figure 2.11. 


Figure 2.10. Duplex Fuel Filter 
Assembly. 


TRIPPED 
POSITION 


Fuel Cutoff Valve. 


2.13. AIR PRESSURE CHECKPOINTS 


Control or instrument panels containing the many different gages and 
Switches may be located at different places in the locomotive cab. Their 
arrangement may vary with each diesel-electric locomotive, but they are 
always in a conspicuous place. The instrument panel normally contains two 
air gages, one to show the air pressure in the main reservoir and the other 
to show the air pressure in the brake pipe and cylinder. The gages are 
tested once every 3 months and whenever any irregularity is noted. An 
accurate test gage or deadweight tester is used in making the test; any air 
gage found incorrect is repaired before being used again. 


2.14. COMMUTATOR CHECKPOINTS 


The main generator is turned by a direct drive connection with the 
diesel engine. The electric current that the generator produces is passed 
from the commutator through brushes and into the locomotive electrical power 
system. Figure 2.12 shows the alternator slip rings for a.c. power to roof 
cooling fans and traction motor blowers, with brushes and brush holders in 
place. Proper generator or alternator operation and electrical output 
depend upon the commutator or slip rings being clean and free of defects, 
the brush holders being correctly positioned, and the brushes being free of 
excessive wear. The commutator or slip rings are inspected for cleanliness; 
no oil, carbon deposits, or dirt should accumulate on either; and the 
segments of the rings should not be nicked or cracked or show burned or 
blackened spots. If the plates are defective, repairs should be made before 
the locomotive is operated. The brush holders should be securely in place 
and positioned 1/8 inch above the commutator or slip rings. The brushes 
contained by the brush holders should ride evenly on the commutator or slip 
rings; if they show excessive wear, they should be replaced. Tf Girt. or 
carbon is permitted to accumulate on the brush holders, a short circuit may 
occur. If the brushes are worn excessively or are defective, an open 
circuit may occur. The same preventive maintenance inspection should be 
made of the auxiliary generator; one is shown in figure 2.13. In this 
illustration, the inspection plate has been removed to reveal a brush holder 
and brush. 


2.15. ENGINE OVERSPEED TRIP MECHANISM 


When the diesel engine's speed becomes excessive, an overspeed trip 
mechanism located in the cab stops the engine by preventing further fuel 
injection into the cylinders. The resetting procedure varies with different 
locomotives. Some trip mechanisms are reset 
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oa a 


Figure 2.12. Alternator Slip Rings With Brush Holders 
and Brushes in Place. 
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Figure 2.13. Auxiliary Generator 


With a Brush and 
Brush Holder 
Visible. 

2.16. GROUND RELAY 

A ground relay is installed in the 


main power circuit to warn the crew 
if a ground develops in the 
circuit. When one occurs, the 
relay trips, causing an indicator 
light to come on or an alarm bell 
to sound, and on some locomotives, 
reducing the engine speed to idle 
and disconnecting the traction 
motors. A red indicator, visible 
through the trans parent cover on 
the relay box, appears when the 
relay has been tripped. When the 
reset button, located on the ground 
relay cover, is pressed, power can 


by a hand lever, others by push 
button; however, the resetting 
procedure is always apparent on 
sight. Since the engine overspeed 
trip is a safety device preventing 
the engine from excessive high 
speed, it should always be 
inspected before the locomotive is 
operated. Figure 2.14 shows an 
engine overspeed mechanism operated 
by a lever. 


Overspeed trip 


Figure 2.14. lLever-Operated Engine 


once more be delivered. Because Overspeed Trip 
the ground relay is a safety wMechard cm. 
device, it should be checked before oo =o 
the locomotive is operated. The typical ground relay illustrated in figure 


2.15 shows it after it has been reset. 
because a great deal of power circuit damage could 


switch (fig. 2.15) 


result. 
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Never use the ground relay cutout 


Reset 


Ground Relay Button 
Cutout Switch 


Figure 2.15. Ground Relay. 


2.17. MULTIPLE-UNIT END RECEPTACLES 


The multiple-unit end receptacles on 
used when two or more coupled locomotives 
from one cab. This is called multiple-unit 
it possible to join the electrical control 
plug attached to a jumper 
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diesel-electric locomotives are 
are operated as one locomotive 
operation. The receptacles make 
circuits of the locomotives. A 


containing the control wires is 
inserted in the end receptacle to 
make the connection. Each end 
receptacle should be inspected for 
cracks in the insulation, bent or 
broken contact pins, and broken 
cover springs. Figure 2.16 
pictures a typical multiple-unit 
end receptacle; note the 27 contact 
pins. 


r aa 


Tes 


2.18. SUMMARY 


An effective preventive 
maintenance program is necessary to 
guard against breakdown of 
equipment and reduce the expense 
involved in replacing parts. 
Although checklists and guidelines 
may be provided for making 
preventive maintenance inspections, 
a good inspector does not limit 

Figure 2.16. Multiple-Unit End himself to a set list but observes 
Receptacle. his equipment keenly for any sign 

of developing defects. A locomotive operator, for example, observes the 

instrument panel in the cab containing the various gages and controls. They 

include air pressure gages, oil pressure gages in the engine lubricating 

system, and water temperature gages. Excessive deviations from normal 


readings on the gages may point out deficiencies that could develop into 
serious defects. 


Section III. Inspection and Maintenance Forms 
2.19. GENERAL 
Publications governing the inspection and maintenance of Army diesel- 
electric locomotives require the use of various forms and records. This 


section contains only a general discussion of them. For details on 
preparation and distribution, the units responsible for inspecting and 


maintaining the equipment must have the appropriate publications on hand and 
follow the instructions therein. Technical Manual 38-750, The Army 
Maintenance Management System (TAMMS) , and Technical Manual 55-202, 


Operation and Maintenance of Diesel-Electric Locomotives, are the two 
needed. 


27 


2.20. MAINTENANCE REQUEST 


The Maintenance Request, DA Form 2407, shown in figure 2.17, is 


designed to provide maintenance information to all management levels. On 
railway equipment, te is used to submit equipment improvement 
recommendations (EIR), report modification work orders (MWO) accomplished, 
and record maintenance requested and accomplished. The 2407, a multiple- 


copy form, has copies designated as follows: receipt, national maintenance 
point (NMP), control, organization, and file. All but the receipt copy have 
three sections each: maintenance request, work accomplished and equipment 
improvement recommendations. The receipt copy has sections I and III only 
with instructions for using the form at the various maintenance levels 
instead of section II. On the back of the file copy are some of the codes 
used in preparing the form; the complete list of codes and an explanation of 
some of them are given in appendix A of TM 38-750. 


Figure 2.17 is an illustration of the DA Form 2407 with only section I 
completed. The requesting organization fills out this section and sends the 
form, along with the equipment, to the support activity. After the repairs 
are finished, the support activity completes section I and returns the 
equipment to the requesting agency. 


2.21. EQUIPMENT DAILY OR MONTHLY LOG 


As implied by the title, DA Form 2408-1, Equipment Daily or Monthly 
Log, serves two purposes. It provides both a daily and a monthly record of 
information relating to the operation of equipment. All Army diesel- 
electric locomotives have two 2408-1 forms in their log books--one for a 
daily log, as shown in figure 2.18, and one for a monthly log, as shown in 
figure 2.19. Each is discussed in the following subparagraphs. 


a. The daily log shows a day-to-day record for a month of the hours the 
locomotive was operated, the fuel and lubricants added during operation, and 
the number of days the locomotive was deadlined. At the end of each day's 
operation, the engineman inspects the locomotive and then makes the entries 
in columns a through g on form 2408-1. At the end of each month, 
information in columns b, ec, d, and h of the daily log is compiled and 
entered on the 2408-1 monthly log. The daily log is retained for 90 days 
and then destroyed. 


b. The monthly log is a compilation of information taken from the daily 
log. The entries on the monthly log give the total hours 
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the locomotive was operated during the month, 
added, and total number of days the locomotive was nonoperational. 
2408-1 monthly log is a permanent record; it is not destroyed. 
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total fuel and lubricants 


2.22. EQUIPMENT MODIFICATION RECORD 


The DA Form 2408-5, Equipment Modification Record, is used to record 
the requirements for and the application of all authorized modifications of 
equipment. As shown in figure 2.20, the form is divided into two major 
sections: modifications required (block 4), and modifications completed 
(block 5). Information on required modifications is transcribed from a DA 
Modification Work Order (MWO) or other modification directive to the block 4 
section of the form by the equipment owner. Information relating to 
completion of the modification is entered in block 5 by the activity making 
the modification. 


[ MOMENCL ATURE ZT REGIS" AA TION NUMA ER 2 SE RAL NUMBER 


Recomeliue, Bitat~ breLise ; IRAP : fT FPT 
1 
Ries check RECYUIRED ? _MOOIF FIC ATIONS COMPLETES 
ites ea a ee Se, at 
H i : 
OarreE OF DATE mar 
Mao NEE : mas j en Po ee ee ee eo eoetes men ORC AmTATION ane Seeereee as 
Spas eednsh Jour» eset oe: a APecvine mmo | iCerteher ns pplication: 
s 3 Fs eB ae e t b 1 
é 


cave! ake at 2 Ao Tf 


1 aN 1 
oa oon aia | 


Asay, RU ae, Sb aes oe Se Lo B, ¥ 377% fog, ee 
S5-1200- - 201-35 fz" aitebys 4 ID 18 Mav 7S eee CM Hhauwos Ptames 


ee = 
i 
. 


Da FORM 2408-4. | JAM 64 EQUIPMENT MODIFICATION RECORD 


17M 38-750) 


Figure 2.20. Equipment Modification Record, DA Form 2408-5. 
2.23. AIR BRAKE INSPECTION REPORT FOR LOCOMOTIVES AND LOCOMOTIVE CRANES 


The Air Brake Inspection Report for Locomotives and Locomotive Cranes, 
DA Form 4171-R, is designed to determine the condition of the air brake 
equipment and insures compliance with regulations of the Federal Railroad 
Administration, Department of Transportation. The form, shown in figure 
2.21, is used to record the inspection, cleaning, servicing, and repair of 
air brake components at least every 6 months or as indicated on the form. 
It is prepared in duplicate, and the individual performing the service or 
maintenance records the appropriate dates of inspection and repair. 
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The repair and testing are performed at DS/GS level. The officer in charge 


countersigns the form. The original copy of the form is placed under a 
transparent cover in the locomotive cab; the other copy is retained by the 
using unit. The completed forms are retained until the next scheduled air 


brake inspection and testing and then destroyed. 


DATE 
AIR BRAKE INSPECTION REPORT FOR LOCOMOTIVES AND LOCOMOTIVE CRANES Ve See 75 
woe 


IM ACCORDANCE WITH DEPT OF TRANSPORTATION FEDERAL RAILACAD ADMINISTRATION 
ORDER ANC TH $202 THE AIR BRAKE EQUIPMENT DESIGNATEO BELOW BAB CLEANED, 
OILED ARD TESTED OW THE CATES SHOWS. RULE 203 2, d Bc (10/15/67) 


ORT COLARCTORS OF Fr TERS 


DATE 
PERFORMED 
Es : : = ‘ 


>] CED AND REOVC ING VALVES 


OMBTRIBVTIOR OA COMTADL VALVE 


BRAKE CYLINDER RELAY 


AUTOMATIC BRAKE VALVE 


> VENT VAL WES 


n, 7 
[sexes | IX Dey 7e[oovs re coace varves [ae woe | LE ter 75 
ee ee ce 
3 jaa moe | 
> 


MAGNET VALVES [OVERSPRZED) | anon | 


INDEPENDENT BRAKE VALVE 


RQUALIZING PORTION 


1S Get 75] tween vacve Se TwEEN RESEAvoIns j asmee | 1S Cet 75 
o ? shane 
1 peony . CERTIFY THAT THE AIR BRAKE EQUIPMENT INDICATED ABOVE WAS CLEANED. GILED AND TESTED 
ee 
AMO THAT IT BAS PLACED tt SERVICE IN GOOD OPERATING CONDITION. 
ME ABOVE WORK BAS PERFORMED UNDER MY SUPEAVISION AND | BELIEVE THIS REPORT TO GE TRUE AND CORRMECT, 
. Zs > 72 > 
e “aie Cote ith OFFICER IN CHARGE 
DA Poms G171-R -1 FEO Ts L90}75 
Figure 2.21. Air Brake Inspection Report for Locomotives and Locomotive 


Cranes, DA Form 4171-R. 


2.24. DAILY INSPECTION WORKSHEET FOR DIESEL-ELECTRIC LOCOMOTIVES 


In addition to the forms just discussed, DD Form 862, Daily Inspection 
Worksheet for Diesel-Electric Locomotives, is used in performing the daily 
inspection and maintenance of the locomotive. Figure 2.22 shows the front of 
the 862, and figure 2.23 the back. 


In making the daily inspection, a visual check and an operational test 
run of the locomotive are performed each day it is in service. The DD Form 
862 is filled out by both the locomotive engineer and the maintainer or 
inspector. It is divided into sections A, B, C, and D. Section A, or the 
operator's report, is filled out by the locomotive engineer. He operates 
the locomotive and notes 
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UNIT NUMBER OPERATING WRE {DATE } 
DAILY INSPECTION WORKSHEET FOR DIESEL USA /‘8/F _f Fut Ie 


ELECTRIC LOCOMOTIVES AND LOCOMOTIVE CRANES | iseraccation eee 
Df Fung bar 


INSTRUCTIONS 


Mechanical deficiencies encountered during operation will be accomplished. Items which are not applicable to the equip- 
recorded by equipment Operator, in the “A - Operators Re- ment being inspected should be marked N/A. in the remarks 
port” portion of the form. The remaining items will be com- column enter additional work or other qualifying data, such as: 
pieted by qualified maintenance personnel. Check each item Repairs required beyond the scope of organization maintenance 
“OK” or “Defective”. Maintainer initials and dates to the right For details in repairs, maintenance and inspection, use the appli 
of itema marked "Defective” to signify necessary repairs were cable manuals for each model and type of equipment. 


&- OPERATORS REPORT 


REPAIRS NEEDED CORRECTED 
{Reported by Roed Inapector 2 Operetor) (iteckenrc’s initiate} 


2. LUBE O11 PRESSURE 3. WATER PRESSURE 4. BATTERY AMMETER 
NUMBER ! NUMBER 1 NUMBER 2 NUMBEA I NUMBER 2 
3 es f3€ Ofaa ol tee 
6. MAIN RESERVOIR PRESSURE /7- EQUALIZING RESERVOIR 8. BRAWE PIPE PRESSURE 3. CONTROY AIR PRESSURE 
PRESSURE a Se 
SOO For Yow a 7 


SIGMATURE OF ROAD tNSPECTOR SIGNATURE OF OPERATOR 
7 


Sb heehee 


B - MAINTAINER'S REPORT 


CHECK ONE | CoRRectED CMECK ONE CORRECTED 


(Mechanic's iiMechanic’s 
intlisia) I instreate) 


. Lubricate complete locomo- . Brake equipment, Sanders, 
tive in accordance with appii- | > Shutters, etc. 
cable DA lubrication order 
. Cooling fan and drive 
. Check and replenish: 


a. Water supply . Couplers, Locks and Levers 


. Brake Rigging and Pins 


. Brake shoes and brake cylind- | 
er piston travel 


. Cab heater and Standby 
heater 


10. Footboards, Doors, Grab 
Lons & Safety devices 


shield wipers 


DD . 20". 862 

1 FE@ 74 

Figure 2.22. Dail Inspection Worksheet for Diesel-Electric 
Locomotives, DD Form 862 Front). 
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+ MAINT AINER'S REPORT (Continued) 
| 


CORRECTED po ConnecTEo 


(Mechanic's (Mechanic's 
inttiala) Initiale) 


12. Loose Bolts, Nuts and 
Pins 19. Check Engine Warm Up 
anemia c= iT | open ee eae) 


1. Check Air Operated 
Clutches 
ame Sega ee ee ce 
oferta 
Brakes 


eo 
preci EP | 
d. Intakeand Exhaust 
ee 
remem xt | 
—— ae 
16. Drain Moisture from Air 
= 
17. Drain Air Boxes and 2 a 
Check Operation of 
== 


18. Check for Unusual 
Noises 


C+ ADDITIONAL WORK OR OTHER QUALIFYING DATA 


D - AUTHENTICATION 


SIGNATURE OF eS, . SIGNATURE OF FOREMAN a, 
: - 4 2- 
EF eae wv ot miss Fz 6 bf Aten Gt #: 
Figure 2.23. Dail Inspection Worksheet for Diesel-Electric 
Locomotives Back 
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any faults. At the bottom of section A are nine items that he checks, if 
applicable to his locomotive, before he goes off duty. He turns in the 862 
to the railway equipment company (B company). An inspector makes the checks 


the faults 
The mechanic 
if necessary. An 
spector then examines the work of the mechanic to insure that it has been 
done correctly and signs the form in the proper space in section D. The 


in section B, as shown in figure 2.22, and a mechanic corrects 
noted and places his initials in the column headed Corrected. 
uses section C to list faults he was unable to correct, 
in 


foreman, or commander of the railway equipment company, also signs the form 
in the space provided in section D. The 862's are then filed and kept until 
the monthly inspection is made, at which time all the daily forms are 
destroyed. 


2.25. INSPECTION AND REPAIR REPORT OF LOCOMOTIVES AND LOCOMOTIVE CRANES 


The Inspection and Repair Report of Locomotives and Locomotive Cranes, 
DD Form 1336, is used for monthly and annual inspections. Figure 2.24 shows 
it completed for a monthly inspection. Figure 2.25 shows it completed for 
an annual inspection. This report establishes the condition of locomotives 
and locomotive cranes 


INSPECTION AND REPAIR REPORT OF (% Thirty Day 
LOCOMOTIVE AND LOCOMOTIVE CRANES - CO annual 


Locomotive or Loco- 
3/ Pnarek .i9_ 76 motive Crane No. USI 66 7 


— ~ a — 
Lyperated by Jf FcseL Va. 
in accordance with the act of Congress approved February 17, 1911, amended March 4, 1915, and June 7, 1924, and the rules and instruc- 


tions inaued in pursuance thereof, the parts and appurtenances of locomotive unit No. ate? were inspected on 32 nerd, 1976 
at Porf Fee an. Te ce All defects disclosed by asid inspection were properly repaired, except as noted on the re- 
verse side of this report and the parts and eppurtenances were left in the condition reported below. 

1. Thus locomotive unit le propelled by OD teaed + F belie : 


2. Hydrostete test of AWE pounds was applied to main air 


10. Date of previous inmuation tests as shown br reports on file wes 


A? Fax 19 76 


Dele of previous Lest as abown by reports on Ale was 27 ? cP. ‘Were inrulation tesls applied at this inspection? We 

3. Were main alr reservoirs hammer ee Meme of circult Normal voltage ‘Tem voltage 
Date of previous tn at shown by por 08 ie win D7 724“ 7E Cone Ea 

4. Were drawer and pias removed and inspected? AVF | Liens eee 
Date of previous removal as shown by stamping on the pars“ “? "qa. Condition of cusrent collectan a _ “7 


S. Were articulated connection pins removed and Laspected?. A AF ‘ 
Dav of previow removal as shown by riamping oo ibe pins _ ' 
Coadition of draft gear and drew gear Gero —- | - “va ae 
Ceadiuon of brake and aigna) equipment lb Oe - EreD_ i 
Conguien of running pear is Eeed 
. Condon of fuel storage ead supply arstem er ar ae 
| certi{y that | made the inspections end teste above reported in Items No. i 
ft. nn thal vintemants Uberein are true and correct. | 


Qn f Dace 
1 ceruly thei | made the Lospections and tests above reported in Items No. 
and that statements therein are Owe end correct. 


ees en 


. Gondition of comtrel equipmeat la Cex) 

. Condition of control cirevite and terminals p_GECD Com) 
. Condition of powes equipment ts Geed 

. Candilies of power circuits and terminals is__ 7% 

. Copdines of Ughtning arresten Ls 


. Ware meter tested? VO Date meters were 


previously 

27 Fet we 76 
I certify thal I made the inspections and tests above reported ln Items No. 
fe brrnghe / 7 amt inet wntements eretn wv wot wed corel 


I certify that 1 made ibe inspections and tests above reported of Items No. 
apd thet stetements therein are true and correct. 


tested ps abows 
by reports ob file was 


The above work has been performed under my general supervicion and | believe the report os true and correct. 


DD FORm $336. 1 rem 24 PREVIOUS EDITION 15 OBSOLETE 


fit? | Cebiban thr 


. Officer in Charge 


Cnr 3512*75 
Figure 2.24. Inspection and Repair Report of Locomotives and 
Locomotive Cranes (Monthly), DD Form 1336. 
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{INSPECTION AND REPAIR REPORT OF 
LOCOMOTIVE AND LOCOMOTIVE CRANES 


Leco- 
oy Ditaacto : — USA ZECT 


ee eT ASIEN rere on 17, 1911, amended March 4, 1915, and June 7, 1924, snd the rales and instruc 

tions issued in pursuance thereof, the parts and appurtenances of locomotive unit No. (45<7 3 Co 7 were inspected on_3¢: Mongd , 19_76 

wn Pee Es VA All defects disclosed by said inspection were properly repaired, except as noted on the re- 
woos sie of thi reper and the pags a apputnancs wer ef inthe condition rporad blow : 


1, This locomotive unit is propelled by Dead Shel of previous insulation teats as shown by reports on file was 


2. Hydrostatlc test of pounds was spplied to mal ais reservoirs. Ki 0 Me Fo 
Date of previous test as shown by repors on te was JF cnt 7s War taraion tants aoteg a thie neocon? ef st _ 
, Were maln alr reservoirs haraimer tested? j= a Name of circuit Novmal voltage voltage 
Dale of previous test as shown by tle was 2° Mow TT | Con janice fr? seen > fn 
. Were drawbare and pins removed and inspected?. Vim fe are aes ci 
Date of previous removal as shown by stamping on the parts 4". | 11. Condition of current collectors |e Ged 
. Were asticulated connection pins removed and inspected? ae 12. Condition of eontot vouipment  ____C-exct______ 
Date of previous removal as shown by stamping on the pins <= | 13. 
. Condition of draft gear and drew gear ts COP - Cee § a 
. Condition of brake and signal equipment is Goo & 16. 
| Condition of sunning gears Coen X= Creed a, 
. Condition of fuel storage and supply syetem is Gow 17. tested? peeviounly tested as shown 
I certify thet | made tbe inspections and tests above reported In Items No. by reports om file Ee pe ae 72. 
f aie: and that statements therein are true and correct. | eprtify that I made the inapections and tests above reported in Items No. 
CG end thet te ‘ correct. 


1 cerify that [ made the inspections and tests above reported in Items No. 1 certify that 7] made the and above reported on Items No. 
and that statements therein are true and correct. and thet statements therein are true and sorrect. 


The above work has been performed under my genera! supervision and I believe the report is true and correct. 


le. Gore . Officer in Charge 


OD Foam 1336, 1 ren 74 PREVIOUS EDITION 18 OBSOLETE. 


Reverse 


Note defects not property repaired: 


D Locomotive or 1 Locomotive Crane No. US92607 was out of service the entire calendar months of: 


a 
State a, a 
wt ae 
Coubiy of hep eu 
def Ae 
On this 3/ day of Ina k 19_7€_, personally appeared before me c- at and 
signed the reverse side of this report, each of whom deposes and says that he personally made the inspections and tests reported in items the 


number of which precede his signature, and that the staternents therein are true and correct. 


Subscribed and sworn to before me this F/ day of prea et 19 7é 5 


. i ‘ . n 
State of woe ee y i 
: ne rs lec bagaan 


co. of heedant hed z, {Adjutant or Notary Public) 


Figure 2.25. Inspection and Repair Report of Locomotives and 
Locomotive Cranes (Annual DD Form 1336. 
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to determine compliance or noncompliance with Federal Railway Administration 
(FRA), Department of Transportation (DOT), regulations. It also shows the 
maintenance and repairs needed to comply with FRA, DOT regulations. This 
dual-purpose form (30-day and annual) is used to record and report the 
conditions and maintenance requirements resulting from the daily inspections 


(par. 2.24). Also, the annual report is to be completed after each depot 
overhaul. Items on the 30-day report are to be recorded by qualified 
organizational level personnel. The annual report is to be prepared in 
triplicate by qualified DS, GS, or depot level personnel. The inspector 
signs the form. The officer in charge countersigns it. "Condition" is to 
be shown as "good", "fair", or "bad". When 'bad" is used, it indicates that 
the part or parts are not in a safe or suitable condition or are in 


violation of regulations. 
2.26. SUMMARY 


The inspection and maintenance of Army equipment locomotives require 
that certain forms and records must be completed. Among other things, they 
are used to record both scheduled and performed preventive maintenance, load 
tests, equipment faults, and criteria tests and checks; to request direct or 
general support maintenance; to record the accomplishment of a maintenance 
work order; to submit an equipment improvement recommendation; and to 
collect maintenance data. 


The forms used for inspection and maintenance of diesel-electric 
locomotives include the Maintenance Request, DA Form 2407; Equipment Daily 
or Monthly Log, DA Form 2408-1; Equipment Modification Record, DA Form 2408- 
5; Daily Inspection Worksheet for Diesel Electric Locomotives, DD Form 862; 
and Air Brake Inspection Report for Locomotives and Locomotive Cranes, DA 
Form 4171-R. 


The maintenance request is used to request maintenance and 
modifications to locomotives and to record them when accomplished. The DA 
Forms 2408-1 and 2408-5, a part of the locomotives historical records, 
record daily and monthly usage and maintenance of a locomotive and its 
requirements for and application of all authorized modifications. The DD 
Form 862 is used in the daily inspection and maintenance of the locomotive 
and the DA Form 4171-R for recording the condition of the locomotive's air 
brake equipment and the maintenance performed to bring it up to Federal 
Railway Administration standards. 
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Chapter 3 


ROLLING STOCK 


3.1. INTRODUCTION 


Tonnage movements are the primary interest of the transportation 
railway service; therefore, freight cars are the most important units of its 


rolling stock. This chapter discusses rolling stock in general because, as 
stated earlier, all railway cars have the same general design except for the 
superstructure. Explained are the common components of railway cars, the 


preventive maintenance checks, and the inspections and maintenance performed 
on them as well as the forms that inspectors and other maintenance men use. 
You may notice an overlap in the discussion on preventive maintenance for 
rolling stock and locomotives. It exists because some of the components 
discussed in this chapter are common to all types of railway equipment. The 
three sections into which chapter 3 is divided discuss, in turn, the common 
components, the preventive maintenance, and the forms for the inspection and 
maintenance of rolling stock. 


Section I. Common Components 
3.2. General 


Examine the structure of any freight car, and you will find that it 
has four components in common with all other freight cars--the underframe, 
the truckassembly, the coupler, and the draft gear. Interchanging railway 
cars among commercial railroads, a long-established practice, brought about 
the need to standardize freight car construction. Efficient maintenance and 
operation required standard components. While the superstructure of a 
freight car may be designed for a specific use, below the deck each U.S. 
railway car is much like any other. The four common components are 
discussed in paragraphs 3.3 through 3.6. 
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3.3. UNDERFRAME 


The rail car underframe is the framework that receives the shock and 
pulling stresses to which the car is subjected when it is being moved over 
the railroad. It supports the deck and superstructure of the car and 
carries the weight of the load in the car. Figure 3.1 shows the underframe 
construction of a typical freight car, viewed from the bottom, to show the 
body bolster center plates. What are the most important parts of the 
underframe? They are the center sill, body bolsters, draft gear pockets, 
Side sills, end sills, and floor stringers; they are discussed in the 
subparagraphs following. 


CROSS BEARER 


CENTER SILL 


STRINGER 


CENTER PLATE 


BODY BOLSTER 


STRIKING 


COUPLER AND DRAFT 
PLATE 


GEAR POCKET 


Figure 3.1. Underframe. 


a. The center sill is a longitudinal structural member that forms the 
backbone of the underframe. It supports the other members of the underframe 
and transmits the push-and-pull stress 
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throughout the length of the car. It contains the couplers and draft gears 
in pockets at either end. 


b. The body bolsters are transverse members of the car underframe 


located over the center of the trucks. Resting on the truck bolsters, they 
transmit the weight carried by the center sill to the trucks through the 
mated body bolster and truck bolster center plates. The body bolsters 


contain side bearings that steady the car and prevent excessive rocking 
while it is in motion. 


c. The draft gear pockets are the receptacles located at either end of 
the center sill that receive the draft gear and couplers. The striking 
plates or castings are part of the coupler and draft gear arrangement. The 
draft gear is discussed further in paragraph 3.6. 


d. Other members required to complete the underframe are side sills, 
end sills,. and floor stringers. They provide the tremendous strength 
necessary for railway car operation and the mounts for the decking that 
carries the load. These members are identified in the inserted sketch. 


GRAFT 
GROSS BODY SIDE GEAR 
BEARER BOLSTER BEARING POCKET 


STRINGER DIAGONAL 
BRACES 


3.4. TRUCK ASSEMBLY 


The wheeled assemblies at each end of the car are called trucks. Each 
may have one, two, or more pairs of wheels. Most freight equipment in the 
United States has 4-wheel trucks. Railway cars and diesel-electric 
locomotives use the same type of truck assemblies, discussed in paragraph 
2.7. The trucks support the underframe and superstructure; they swivel 
enough to ride the rails and negotiate curves readily. An important feature 
of these assemblies is that the essential parts most likely to require 
repair or replacement are easily reached. A typical freight car truck is 
shown in figure 3.2. Study it as you read the following subparagraphs in 
which some of the assembly's parts are discussed. 
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BRAKE PIN 


BOTTOM 
CONNECTING 
ROD 


Figure 3.2. Freight Car Truck Assembly. 


a. Truck bolster. The cross member in the center of a truck is the 
truck bolster, which is designed to support the car's underframe and load. 
The truck bolster is set crosswise of the truck and the matching car body 
bolster rests on it, secured by the weight of the car and the matching of 
the center plates on the bolsters. On freight cars, a loose center pin or 
kingbolt acts as a guide to match the center plates during assembly when the 
car body is lowered into position on the truck. If used on passenger cars, 
the center pin connects the two bolsters so that the truck will not separate 
from the car body. Study the relationship of the components in the inserted 
sketch. The weight of the car's underframe and its load are transferred 
through the bolsters, through a system of springs and bearings, and through 
the axles and wheels to the rails. 
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b. Side frame. On the outside of the truck wheels is the side frame; 
it extends from one axle to the other and forms the side of the truck. The 
two side frames on each truck contain sets of coil springs upon which the 
truck bolster sits. The springs distribute the car's weight equally through 
the side frames onto the axle journals located at each end of the side 
frames. 


c. Wheel and axle assembly. A combination of two axles and four wheels 
make up a wheel and axle assembly for a general freight car. Each axle has 
two wheels that are pressed upon the axle under pressure ranging from 70 to 
150 tons. For some passenger equipment and high-speed freight cars, 
however, the wheel and axle assembly consists of three axles and six wheels. 
But on either the general or the other types of freight cars, the ends of 
the axles or journals are highly polished and extend into journal boxes, to 
provide a working surface for the bearings and a means for lubricating the 
axle and bearing. 


d. Brake rigging. The cylinder, piston, rods, and levers necessary to 
transmit air pressure to the brakeshoes and wheels are included in the brake 
rigging. Fach car has an independent braking system, powered by compressed 


air supplied by a compressor located on the locomotive. 


e. Journal box. An important component of the truck assembly is the 
journal box; it encloses the bearing and wedge assembly, the axle journal, 
and necessary waste packing or lubricator pad, and lubricant. One box is 
located at each end of each axle. They require more maintenance than any 
other part of a railway car. The journal boxes provide for the lubrication 
of the axles and bearings. A typical journal box assembly, shown in figure 
3.3, contains the components described next. 
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WASTE PACKING 
OR LUBRICATOR PAD ar 


Figure 3.3. Journal Box Assembl 


AXLE JOURNAL 


With Friction Bearing. 


(1) 
journal bearing rests. 


(2) 
bottom of the journal box. 


Journal--end of the axle, 


Saturated with a lubricant, 


or the part of an axle on which the 


Waste packing--cushioning made of fibrous material placed in the 


the packing feeds 


the lubricant to the journal and bearing. A commercial spring-type 
lubricator pad has been substituted for waste packing on most U.S. 
commercial railroads. 


(3) 


side frame to the journals, 


(4) 
the journal. 


through the wheels, 


Wedge--holds the bearing in place and distributes weight from the 
to the rails. 


Bearing--device that provides a smooth working surface against 
The friction bearing is a brass casting with a babbitt lining. 


It transfers friction heat to the top of the journal box through which it 
escapes to the atmosphere by the passage of cool air over the journal box. 
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Journal roller bearings are 
being used to a great extent 
worldwide on both passenger and 
freight cars. Because these 
bearings have sealed lubrication 
units, they can run for 3 years 


without requiring any added 
lubricant. Also, they have almost 
totally eliminated "hotbox" - - 
overheated journal--problems, 


provide better riding qualities for 
the car, and lessen wheel and truck 
wear. Two general types are in 
use: cylindrical and tapered hard 
steel bearings fitted snugly to the 
axle journal. The tapered bearing 
is shown in the insert. 


3.5. COUPLERS 


Railway cars are connected and disconnected by a coupler. In the 
continental United States (CONUS) and some foreign countries, the automatic 
coupler is used; some other foreign countries use the hook-and-link coupler. 
Both types are described in the subparagraphs following. 


a. The automatic coupler, shown in figure 3.4, is best described as a 
rotating hook. It is automatic only to the extent that it couples cars when 
they are moved into contact with each other; it must be uncoupled manually. 
The main parts of the automatic coupler are the head, knuckle and pin, and 
shank. 


(1) The head of the coupler has guard arms on which alining wings are 
mounted. This apparatus alines the coupler knuckles of opposing cars and 
positions them for coupling. 


(2) The knuckle and pin are the moving parts of the coupler that 
perform the coupling action. Shaped like a hook, the knuckle rotates ona 
pin; once it has rotated to the closed position, a block drops into place to 
hold it closed: 


(3) The shank is a continuation of the head providing a connection 
with the draft gear. The shank transmits shock and pulling stress to the 
draft gear which distributes them to the underframe of the car. 
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ALINING KNUCKLE HORN HEAD BODY BUTT ——— —» 
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KNUCKLE 


SHANK 


Figure 3.4. Automatic Coupler. 


b. The hook-and-link coupler, the kind used on some Army railway cars 
to be operated in foreign countries, is equipped with a draw hook and 
turnbuckle. Each car has a hook, a connecting link, and a pair of end 
buffers. Figure 3.5 shows two railway cars with hook-and-link couplers 
connected. To couple the cars, they are pushed together and the connecting 
link placed over the opposing hook. Then the links are tightened by the 
turnbuckle, and all slack is taken up between the cars. The end buffers are 
spring loaded to absorb the shock of coupling and to keep the car bodies 
from striking each other. 


3.6. DRAFT GEAR 


Located at each end of a car is a draft gear that connects the coupler 
to the underframe and absorbs the coupling shock and the shock of increases 
in train speed or pulling stresses. Most Army rolling stock is equipped 
with a friction draft gear. Figure 3.6 shows three different types. 
Fitting into a pocket in the underframe, the draft gear distributes the 
coupling shock over the car underframe. The location of the draft gear 
pocket can be see in figure 3.1. In most theaters of operations, the draft 
gear of railway cars is designed 
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Figure 3.5. Two Railwa Cars With  Hook-and-Link Couplers 
Connected. 


to absorb pulling stresses only, whereas coupling shock is absorbed by 
buffers set approximately 35 inches to each side of the centerline of the 
draft gear. The buffers are labeled in figure 3.5. 


3.7. SUMMARY 


Interchanging cars among commercial railroads has brought about the 


standardization of rail car components to achieve efficient operation and 
maintenance. With the exception of the superstructure, the design of all 
railway cars is generally the same. Some of their components--underframe, 


truck assembly, couplers, and draft gear--are common to all rail equipment. 
The underframe receives the shock and pulling stresses of the moving car, 
supports the car's deck and superstructure, and carries the weight of the 
cargo. The truck assembly is the wheeled assembly at each end of the car 
which 
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Figure 3.6. Friction Draft Gears. 


supports the underframe and superstructure. To connect two cars, a coupler 
is used. An automatic one is used in the United States and in some oversea 
areas while the hook-and-link coupler is common in others. The draft gear 
joins the coupler to the underframe and absorbs the coupling shock as well 
as that which comes from sudden acceleration or from pulling stresses. 


Section II. Preventive Maintenance 


3.8. GENERAL 


The various designs of railway car superstructures serve many 
purposes, but the major components and the preventive maintenance on them 
are the same. This is generally true for rolling stock found in theaters of 
operations. Preventive maintenance on railway cars is important because it 
increases the availability of this equipment and decreases the possibility 
of breakdowns. Inadequate maintenance ties up equipment in repair tracks 
and shops and decreases rail transport capability. 


Of all the components of railway equipment, the truck assemblies 
receive the greatest amount of maintenance and require the most attention. 


The preventive maintenance checks of the truck assembly can be divided 
into four groups: the general truck assembly, truck brake rigging, journal 
boxes, and wheels. They are discussed in the next 
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four main paragraphs. As you study them, refer to figure 3.2 where the 
parts of a typical truck assembly are labeled. Maintenance of safety 
appliances is discussed briefly in paragraph 3.13. 


3.9. GENERAL TRUCK ASSEMBLY 


The general truck assembly should be inspected overall for defective, 


cracked, or broken parts. Other than the journal boxes, the only part of 
this assembly that needs lubrication is the wearing area of the center 
plate. The truck center plate provides a recess for the center pin anda 


wearing surface to match the wearing surface of the body center plate. This 
connection between the truck and the car underframe allows the truck to 
Swivel beneath the rigid car underframe to permit the car to negotiate 
curves properly. The center plate should always be well lubricated with a 
heavy, tacky, or graphited lubricant applied with a paddle. Normally, no 
grease fittings are provided for lubricating the center plate. 


3.10. BRAKE RIGGING 


Although not all of the brake rigging is located on the truck, most of 
the mechanical parts are attached to it. Generally the same kinds of brake 
parts are used on all trucks, and they should be inspected closely to 
prevent the necessity for heavy maintenance and increase the performance of 
the equipment. The following subparagraphs discuss preventive maintenance 
indicators on the truck brake rigging. 


a. Brakeshoe. The part of the brake rigging that actually performs the 
braking action is the brakeshoe. When the brakes are applied, the shoe is 
pushed against the wheel tread causing a great increase in the friction 
resistance to the roll of the wheel. Until recently, brakeshoes were made 
of cast iron, and many of them are still in use. However, since they cause 
sparking, they are gradually being replaced by composition shoes that last 
longer and eliminate the danger of causing fires. The shoe is made of a 
softer material than the wheel so that wear occurs on the shoe instead of 
the wheel tread. The brakeshoes should be checked to see that they are 
tightly attached to the brake hangers and that they seat perfectly against 
the wheel treads without binding on or against the wheel flanges. When the 
brakes are released, the brakeshoes should separate from the wheel treads at 
least 1/8 inch. The shoes should be replaced when their thickness is less 
than 1/2 inch. 


b. Brake hangers. The alinement of the brake hangers is important 


because they hold and position the brakeshoes. The hangers should keep the 
brakeshoes in proper alinement with the wheel tread. 
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c. Brake piston rod travel. On conventional two-axle, four wheel 
trucks, the brake cylinder is usually attached to the car underframe. The 
brake piston rod extends from the brake cylinder and is attached to the 
brake lever through a system of rods and levers; the cylinder and the piston 
rod are shown in figure 3.7. Between full brake application and complete 
brake release, the piston should travel only 7 to 9 inches. 
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Figure 3.7. Brake Rigging. 


A railway car with a depressed center or any other obstruction in the 
center has its brake cylinders mounted on the trucks. Figure 3.8 shows a 
truck-mounted brake cylinder. The tolerance for the truck-mounted brake 
piston rod travel is the same as that for the one mounted on the 
underframe--7 to 9 inches. 


3.11. JOURNAL BOX 


The journal box is a part of the truck assembly that requires careful 
and frequent inspection and maintenance. Failure to lubricate a journal box 
assembly properly could cause serious accidents and unnecessary delays and 
expense in train operation. The following subparagraphs discuss’ the 
preventive maintenance checks on the journal box assembly with friction 
bearing. 


a. Waste grabs and scratches on the journal. The journal is a highly 
finished, rolled-and-ground end to the axle. If loose threads or lint from 
the packing, called waste grabs, get wedged between the journal and bearing, 
they scratch the surface of the 
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BRAKE CYLINDER 


Figure 3.8. MTruck-Mounted Brake Cylinder. 


journal, cut off lubrication in the area, and cause the journal to overheat. 
Normally, friction heat is transferred to the bearing, the wedge, the 
journal box, and the atmosphere. But when there is a waste grab, the heat 


increase is greater than the heat transfer, and a hotbox results. When this 
happens, the lubricant and packing ignite and the overheating increases. 
Excessive overheating of the journal changes the composition of the metal 


and causes the journal to break and the car to derail. If scratches are 
visible on the journal, the wedge and bearing should be removed and a check 
made for waste grabs. If waste is present between the bearing and journal, 


it should be removed. 


b. Waste packing or lubricator pad. The journal and bearing are 
supplied lubricant by waste packing or a lubricator pad. The location is 


labeled in figure 3.3. When kept properly lubricated, the packing prevents 
waste grabs from becoming lodged between the journal and the bearing. 


c. Brass and wedge. As subparagraph 3.4e(4) states, the journal 
friction bearing is made of brass with a babbitt metal lining. It is often 
referred to in railroad terminology as "the brass. "When the journal box 
lid is opened, the ends of the bearing and wedge can be inspected. No 
breaks or cracks should be visible on either the bearing or the wedge, and 
they should be properly positioned at the 
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top center of the journal--not slipped to one side. The ends of the bearing 
and wedge should show no wear; worn ends show improper bearing and wedge 
position. 


d. Water and lubrication. The journal surface should be lubricated. 
Dryness of the journal end signifies inadequate lubrication which may have 
resuited from water in the packing. The journal box should be checked 
carefully for water. In cold weather, water may freeze around the threads 
of the packing and retard the flow of lubricant to the journal. In warm 
weather, water may settle to the bottom rear of the journal box, forcing the 
lighter oil up and out through the dust guard well. Water problems are 
generally caused by loose or poorly fitting lids that admit snow or water. 


e. Journal box. The journal box should not be broken or cracked, and 
its lid should close securely to prevent dust, dirt, water, and other 
foreign matter from entering the box. No loose threads or particles of 


waste should be hanging outside the box lid. 
3.12.WHEEL DEFECTS 


The two general classes of railway wheels used on commercial and 
military railroads in the United States are made of either wrought or cast 
steel. Wheels are usually classified according to the manufacturing process 
used in making them. Treads and flanges are specially treated in the 
manufacturing process to increase their hardness and durability. Wheels are 
also classified as to whether they are multiple, two, or one wear. 


The importance of inspecting for wheel defects must be stressed. Any 
serious wheel defect causes undue wear on rails and rail equipment parts and 
can cause the car and train to derail. The high cost of track repair, the 


destruction of expensive rail equipment, and the danger to human life make 
the close and frequent inspection of wheels imperative. Major wheel defects 
are discussed in the subparagraphs following. 


a. Thin flange. When checking wheels, inspectors use a special wheel 
gage. A thin flange is evident if the flange fits into a predesigned cut in 
the wheel gage. For example, when the flange fits into the l1-inch cut in 
the gage, the wheel should be changed to another position on the car to 
decrease flange wear. However, when the flange fits into the 15/16-inch 
slot on the gage, the condemning limit has been reached and the wheel must 
be replaced. Figure 3.9 demonstrates the use of the wheel gage to detect 
this defect. 
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Figure 3.9. Wheel Having Thin Flange Defects With Gage in Place. 


b. Seams. One of the most serious wheel defects is a seam or 
lengthwise crack in the tread. When a seam is located close to the flange, 
it can cause the flange to break off the wheel. If a seam is detected 
within 3 3/4 inches of the flange, the wheel must be removed. Figure 3.10 
shows a wheel with a seam within the condemnable limit. 
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Figure 3.10. Wheel With Seam Defect. 


ec. Slid flat. A violent application of the brakes locks the wheels 
causing them to skid along the rails. Such skidding results in worn flat 
spots on the wheel treads called slid flat spots. If a wheel tread has a 


slid flat area 2 1/2 inches or more in length, the wheel must be replaced. 
If the wheel has two or more adjoining slid flat spots each 2 inches or more 
in length, the wheel is condemnable. Passenger car wheels must not have 


slid flat spots in excess of 
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inch. 


Figure 3.11 shows a single slid flat defect measuring more than 2 


1/2 inches; figure 3.12 shows 
the 2-inch limit. 


two adjoining slid flat spots each exceeding 


Single Slid Flat 
Wheel Defect. 


d. Broken rim. Sometimes 
inspectors condemn wheels and 
remove them from service when they 
detect chipped places on the 
outside edge of the rim; however, a 
small amount of chipping does not 
impair their serviceability. The 
wheel should not be condemned until 
the rim is broken off a distance of 


3 3/4 inches from the flange when 
the break slopes inwardly. Figure 
3.13 illustrates the methods of 
gaging broken rims; the two wheels 
shown have reached the condemnable 
limit. 


e. Cracked plate. Any wheel 
with a cracked plate should be 


removed from service. Such a crack 
almost always originates in either 
the hub or the rim. A 2-to 
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Figure 3.12. Adjoining Slid Flat 


Defects. 


With Broken 
Rim Defects. 


Wheels 


Figure 3.13. 


3-inch crack in the plate can grow into a so-called "cupid's bow" crack, as 
part A of figure 3.14 shows. Its name is derived from the bowlike shape the 
crack assumes when the two ends turn outward toward the rim. A cracked 
plate is easily detected by a careful inspection of the wheels. However, if 
such a crack is neglected, it can extend through the rim, as part B of 
figure 3.14 shows, and cause the wheel to fail. 


Figure 3.14. Cracked Plates. 


f£. Tread worn hollow. A gage is provided for condemning wheels for 
worn hollow treads, as shown in figure 3.15. When the two ends of the gage 
touch the rim and the flange but the bottom nipple on the gage does not 
touch the tread, the wheel has reached the condemnable limit and must be 
removed from service. The real limit of a tread worn hollow defect is the 
height of the flange and this is what the gage is based on. Wheels should 
not be condemned for having treads worn hollow before the gage limit is 
actually reached. 


g. Out of round. If a wheel has a worn spot in the tread more than 
3/64-inch deep, it is out of round and has reached the condemnable limit. A 
wheel with this defect causes damage to the track, equipment, and lading 
when the train is traveling at high speeds. Figure 3.16 shows the gage 
applied to a defective 33-inch wheel. 
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Figure 3.15. 
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Figure 3.16. 


3.13. SAFETY APPLIANCES 


Wheel Out of Round With Gage in Place. 


The steps, running boards, and handholds of all railway equipment are 
safety appliances. Lives and limbs of railway workmen are greatly 
endangered if these items are broken, loose, or bent. Safety appliances 
should be inspected frequently and any defects reported and repaired 
immediately. Figure 3.17 shows a typical railway car and its safety 
appliances. 

3.14. SUMMARY 

Preventive maintenance is essential to the operational readiness of 

railway cars because it can reduce greatly the possibilities of expensive 


and time-consuming heavy repairs. 
preventive maintenance checks, 
must support the car and be able 

properly. Safety appliances on c 


All car components should have frequent 


particularly the truck assemblies since they 


to ride the rails and negotiate curves 
ars should be inspected often and any 


defective ones repaired immediatel 
railway workmen. 


ly to avoid endangering the lives of 
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Figure 3.17. Railway Car Safety Appliances. 


Section III. Inspection and Maintenance 
3.15. GENERAL 


When railway cars are inspected and defects are noted, the proper 
forms must be used to point out the defects to the repairmen at the car 
repair track, to record the maintenance performed, and to insure that the 
cars are not placed in service until the defects are corrected. This 
section discusses the forms used in the inspection and maintenance of 
railway cars; however, it gives only general information on the entries to 
be made on them. Anyone responsible for completing the forms must have 
Technical Manual 55-203, Maintenance of Railway Cars, that describes their 
entries. Before the discussion of the forms begins, paragraph 3.16 explains 
the kinds of inspections made. 


3.16. INSPECTION OF RATLWAY CARS 


Inspection of railway cars differs from that of locomotives in that 
railway cars have only one periodic or scheduled inspection--the 
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annual. However, they are inspected with a frequency consistent with their 
use. The more a car is used the more it is inspected and, of course, the 
more maintenance it needs. Other than the annual inspection, railway cars 
are normally inspected at loading points and at receiving and departure 
yards upon arrival and departure. 


a. At loading points. Although shippers are responsible for loading 


rail cars properly, transportation railway service inspectors are 
responsible for checking them at loading points before accepting the cars 
for movement. They inspect each car to insure that it has been properly 
loaded and secured so that the load cannot shift while in transit. The 


lading should be so positioned that its weight is properly distributed on 
the car. The inspectors check the car for any damage that may have occurred 
while it was being loaded; they also check it for proper lubrication. 
Railway cars should not leave loading points until this inspection has been 
made. 


b. On arrival. When railway cars arrive at a receiving yard, they are 
thoroughly inspected. They are visually inspected for defects and 
lubrication points are checked. Such light repairs as repacking a journal 
box or replacing a broken cotter key or a worn brakeshoe are made while the 
cars are in the receiving yard. The brake system is also tested during the 
arrival inspection. The brakes are applied to resist the pull of the 
locomotive so that the slack is taken up as the train stops. The draft 


gears are stretched out as a result of this action, and inspectors begin at 
each end of the train checking couplers, draft gears, side frames, wheels, 


underframes, and airbrake piston travel. The journal box lids are opened 
and the packing and lubrication checked. Inspectors place a Bad Order Card 
(DA Form 55-164) on cars having defects that cannot be readily repaired in 
the receiving yard. The bad-order cars are moved to the repair, or rip 
track, where they are repaired as soon as possible. ("Rip" stands for 
repair, inspect, paint.) When the arrival inspection is finished, the cars 


are moved to the classification yard where they are classified or sorted 
according to destination or to content. 


c. On departure. After railway cars have been classified, they are 
moved to the departure yard and made up into trains. Inspectors again 
travel the length of the train making a test of the train's airbrake system. 
At the same time, they make another general inspection and insure that the 
journal box lids are closed. 


d. Annual inspection. Once each year, a car is inspected, and the date 
of the inspection is stenciled on the car. When a car arrives at a railway 
yard and the inspectors note that the annual inspection is due, they notify 
the yardmaster who has the car moved 
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to the car repair track if the car is empty. If loaded, it continues to its 
destination; but when next entering a yard empty, the car is moved to the 
car repair track to undergo the annual inspection. 


3.17. FIELD INSPECTION DATA FOR RAIL CARS 


Field Inspection Data, USA, USAX, USNX, DODX, Rail Cars, DD Form 1335, 
is used as a checklist when inspecting both freight and passenger rail cars. 
The checklist must be supported by a narrative recorded on DA Form 2407. 
The DD Form 1335, shown in figure 3.18, lists the items to be checked in 
performing the inspection. All of the required Information to be listed in 
the heading of the form for a specific rail car is stenciled on the side of 
the car. This includes the capacity, weight, dates of inspections, and 
dates of last tank and valve tests. The body of the form lists the items to 
be checked, a condition column, and a remarks column which gives an 
abbreviated description of the defect. The form is retained by the 
designated DS/GS rail support unit until the required repairs have been 
completed and then the forms are destroyed. In the absence of a DS/GS unit, 
the forms are forwarded to USATSC, ATTN: AMSTS-M. 


3.18. AIR BRAKE DEFECT TAG 


The Air Brake Defect Tag, DA Form 55-161, as shown in figure 3.19, is 
used by a car inspector or train conductor to tag a car having inoperative 
brakes. The form, made of red cardboard with black lettering, is attached 
to the brake pipe of the car having defective brakes so that the defect is 
noticed readily. The car is sent to the car repair track for repair before 
it can depart from the terminal. In CONUS, inspectors or other maintenance 
men, after completing repairs, make a "repairs made" notation on the tag and 
then forward it to the officer in charge at the installation. In a theater 
of operations, after a similar notation is made, the tag is forwarded to the 
officer in charge of air brake repairs in the transportation railway 
battalion. 


3.19. INSPECTOR'S RECORD 


The Inspector's Record, DA Form 55-162, is used by car inspectors to 
report all defects on cars they inspect. Defective cars include those 
having defective handbrakes, those already carded for repair tracks, those 
carded for reweighing, and those found defective for any other reason. Ina 
theater of operations, the completed report is sent to the officer in charge 
of car repairs in the transportation railway battalion. In CONUS, the form 
is forwarded to the 
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AIR BRAKE DEFECT TAG 


4 
\AY INSTRUCTIONS 
To be 


attached by member of the train crew to 


the crossover pipe of any car with defective brakes. 


No car must ieave terminal with a defective brake. 
When tag is removed by inspector, he must fill in the 
following and send tag to the responsible officer: 


TRAIN ABMBER CAR NUMBER CAR IMITIAL 


SIGRATURE OF INSPECTOR 


DA ‘a2 595-161 


Figure 3.19. Air Brake Defect Ta DA Form 55-161. 


installation transportation officer at the installation where the inspection 
is made. On the sample 55-162 shown in figure 3.20, note that the inspector 
found no defects and marked "0. K." under condition. 


3.20. CAR INSPECTOR'S TRAIN REPORT 


The chief car inspector uses the Car Inspector's Train Report, DA Form 
55-163, to report the inspection of each train arriving at or departing from 
terminals or originating points where car inspectors are located. In a 
theater of operations, the form is filed by the officer in charge of car 
repairs in the transportation railway battalion; in CONUS, it is filed at 
the installation. On the sample form shown in figure 3.21, note that 
entries are divided into two groups: those for the train coming in and 
those for it going out. 


3.21. BAD ORDER CARD 


A Bad Order Card, DA Form 55-164, is used by car inspectors in yards 
or other places where cars are checked to indicate that they are not safe 
for service. When an inspector finds a car needing repairs that require 
moving it to a repair track, he writes the necessary information on two 55- 
164's, one of which is shown in figure 3.22. Notice on the sample that this 
includes the date, defect, car 
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Figure 3.20. Inspector's Record, DA Form 55-162. 


o> 
TRAIN NUMBER EnGIMe numseR | STATION 
CAR INSPECTOR'S TRAIN REPORT £600 Ar. Yarnc 
a ee 
Timi OF ARRIVAL TIME IMSPECTION COMMENCED 
0600 CES 08 


TIME tNSPECTION COMPLETED AIR BRAKE INSPECTION WADE Time ENGIME COUPLED 
C2 wo 7 


Time EMG INEwan 


TOF IMSPELTED Br TIME ak TD 
Az o 2 Maivices OF20 
aie eae ea OF Cams im TRais Te MOT STATE war 
; : <7 A 
MUMBER CAMS BAD ORDER CLUE SIGMAL BAS DISPLATED 
Mon 2 Cres Cone 


SOURWAL BOXES BERE INSPECTES AWD PACKINS ADJ DSTES WuMBER CARS BAD ORDER BLUE SIGMAL WAS DISPLATED 
CH res Cl ao Ve S res Cu a0 

REMARKS SHOW BRAKE PIPE LEAKAGE JOURBAL BOKES 1MSPECTED amd 

TE 

One Nose 

1¥E REASON FOR ANT DELAT 


None 


TiME FMSPECTI OM COMPLETED 
CInctweing yard oir teet} 


SET BRAKES 


aD 


mymBEeR OF CARS Im ThAtE 


im GtTTrag Tkaiw OvT 


Mente ditacinns | 3¢ | Berges Bans 1 =| 
lath Fe, 4 ble hae 


DA .°™,55- 163 Bi 10338 


Figure 3.21. Car Inspector's Train Report, DA Form 55-163. 
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initials and number, whether the car is loaded or empty, place where car is 
inspected and tagged, and the inspector's name. The inspector then places a 
card on each side of the defective car. On a car having wooden sides, the 
cards are attached just below the car number; if the car has steel sides, 
the cards are placed on boards provided for the purpose. 
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Figure 3.22. Bad Order Card, DA Form 55-164. 


If the side of the card used has the large words "Bad Order" appearing 
on a black background, this signifies that a loaded car may be moved to a 


destination within the local switching district for unloading before repairs 
have to be made. It may also signify that a bad-order empty car can be 
moved from one shop or repair point to another for repairs. However, if the 


Side of the card used has the large words "Bad Order" on a red background, 
the car can be moved only to the repair track and repairs must be made 
before the car is used again. Most terminals have both light and heavy 
repair tracks. By crossing out one or the other of the words light or heavy 
on the card, the inspector shows which repair track the car should be moved 
to. 


Bad order cards are not removed from a car until repairs have been 
completed, and then only by those authorized to remove them. In both CONUS 
and theaters of operations, the inspector responsible for the repairs 
removes and destroys the cards when he declares the car ready for further 
service. 


3.22. SUMMARY 


The only periodic inspection of railway cars is made annually. 
However, they are also inspected at loading points and upon arrival 
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and departure at receiving and departure yards. At loading points, they are 
checked for proper loading, possible damage, and proper lubrication. At a 
receiving yard, a thorough inspection is made for defects, lubrication 
points are checked, and the brake system is tested. At the departure yard, 
the airbrake system is again tested and journal box lids are checked to be 


sure they are closed. Following an annual inspection, the date of the 
inspection is stenciled on the car. Among the forms the inspectors use in 
railway car inspection and maintenance are the Inspection Report for Railway 


Cars, the Airbrake Defect Tag, the Inspector's Record, the Car Inspector's 
Train Report, and the Bad Order Card. 
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CORRESPONDENCE COURSE OF THE 
U.S. ARMY TRANSPORTATION SCHOOL 
SOLUTIONS 


TRANS SUBCOURSE 675.........000 ccc eeee Maintenance of Diesel-Electric 
Locomotives and Rolling Stock. 


(All references are to Reference Text 675.) 


LESSON 1 
Weight Exercise Weight Exercise 
3 1. T. (par. 2.4a) 3 125.. <De - (par. BA0B) 
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Appendix I 


GLOSSARY 


Airbrake--brake apparatus in which the mechanism is activated by 
air pressure exerted on various parts of the apparatus. 


Airbrake hose--flexible tube made of alternating layers of rubber 
and canvas used to connect the brake pipes between cars and 
between the cars and the locomotive in a train. 


Alternating current~-electric current that reverses its direction at 
regularly recurring intervals. 


Alternator--electric generator for producing current, 


Armature --rotating part of an electric motor or generator. 


Army Equipment Record Procedures--TM 38-750 which provides 


procedures for the control of operation and maintenance of all 
Army equipment. They apply to all units, organizations, and 
activities under the jurisdiction of the Department of the Army. 


Auxiliary generator--device for generating electric power to be used 
for driving the auxiliary equipment of diesel motive power. 


Axle--cylindrical steel or wrought iron shaft on which a pair af 
wheels is mounted by pressing on with a hydraulic wheel press. 


Babbitt metal--alloy consisting mainly of tin and copper used for 
journal box bearings. 


Body bolster--transverse member of the underframe over the truck 
that transmits the load carried by the longitudinal sills to the 
truck through the center plates. 


Body center plate--metal plate attached to the underside of the body 
bolster. 


Body side bearing--upper one of two side bearings; it is attached to 
the body bolster. (See Side bearings. ) 


Brake cylinder--cast iron cylinder attached to a car or locomotive 
underframe or truck frame that contains the brake piston to 
which the brake piston rod is attached. 
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Brake lever--lever used as a part of the foundation brake gear. 


Brake pipe--iron pipe connecting the engineer's brake valve on a 
locomotive with the brake apparatus on all the cars in a train, 
and connected between adjoining cars by flexible hose couplings. 


Brake piston rod--rod attached to the piston ina brake cylinder. 


Brakeshoe --piece of metal shaped to fit the tread of a wheel and used 
to push against the wheel tread to perform the braking action. 


Brush--device usually made of carbon or graphite that contacts the 
commutator of a motor or generator or slip rings of an a.c. 
motor or alternator to convey electricity to and from the arma- 
ture or rotor. 


Brush holder--metal bracket or support attached to the frame of an 
electric motor or a generator, but insulated from it, used for 
holding one or more brushes. 


Center plate--one of a pair of plates having circular grooves which 
fit one into the other and support the car or locomotive on the 
trucks, which allows them to turn freely under the car. The 
body or male center plate is attached to the underside of the body 
bolster or, in cast steel bolsters, an integral part of the cast- 
ing; the female or truck center plate is attached to the top side 
of, or cast integral with, the truck bolster. 


Center sill--central longitudinal member of a car underframe,; the 
sill that forms the backbone of the underframe. 


Commutator--device used to reverse the direction of electric current 
im any circuit. 


Compression ignition--ignition of a fuel charge by heat generated by 
compressing air in a cylinder. 


Coupler--appliance for connecting and disconnecting railway cars 
and locomotives. 


Current--flow of electrical energy in a circuit. 


Cylinder--cylindrical chamber in which fuel oil is burned to force the 
piston down and rotate the crankshaft and thus drive the engine. 


Defect--materiel deficiency or malfunction. 
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Direct current--electric current flowing in one direction continuously 
as distinguished from alternating current. 


Direct support (DS) maintenance--category of maintenance authorized 


for and performed by designated maintenance activities in direct 
support of using organizations. This maintenance is limited to 
the repair of end iterms or unserviceable assemblies on a return 
to user basis. 


Draft gear--unit that forms the connection between the coupler 
rigging and center sill of car underframe that disperses coupling 
shocks and pulling stresses. 


Drawbar pull--actual pulling power of a locomotive less the effort 
necessary to move the locomotive. 


Driving axle-~axle on which two coupled driving wheels are mounted. 


Equipment log--historical records pertaining to the receipt, opera- 
tion, maintenance, modification, transfer, and disposal of an 
item of Army equipment. 


Field--region where magnetic forces act; also known as magnetic 
field. 


General support (GS) maintenance--category of maintenance author- 


ized for and performed by designated TOE and TD organizations 
in support of the Army supply system; repair or overhaul of 
material to required maintenance standards in a ready-to-use 
condition based upon applicable supported Army area supply 
requirements. 


Generator--machine that transforms mechanical energy into elec- 
trical energy. 


Governor, engine--device for holding engine speed approximately 
constant regardless of the load or keeping it from exceeding a 
predetermined speed within the limits of the engine. This is 
accomplished by the governor altering the amount of fuel intro- 
duced into the cylinder. 


Hotbox--overheated journal caused by excessive friction between 
bearing and journal, lack of lubricant, or foreign matter. 
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Inspection--instrument by which commanders at all levels can deter- 
mine the serviceability of equipment and the efficiency of main- 
tenance. 


Journal--end of an axle, or that part of an axle on which the journal 
bearing rests. 


Journal bearing--block of metal, usually brass orbronze, in contact 
with the journal, on which the load rests. 


Journal box--metal housing enclosing the journal, bearing, and 
wedge, which holds oil and packing for lubricating the journal. 


Journal box wedge--block of metal or liner used between the top of 
a journal box and its bearing to hold the bearing in place. 


Julian date--method for giving a date showing the year and day of 
that year; for example, 16 June 1969 is written 9167; 9 is the 
last digit of the year 1969, 167 is the number of the day counting 
from the beginning of the calendar year. 


Lubrication--use of oil, grease, or other substance between moving 
parts of machinery for reducing friction, resistance, and heating 
caused by the motion of the parts in contact. 


Lubricator--any device, such as an oil or grease cup, for holding a 
lubricant and supplying it to wearing surfaces. 


Lubricator pad--commercial spring-type pad that supplies lubricant 
to the journal box bearing. Used instead of waste packing, which 
see, on most U.S, commercial railroads. 


Main reservoir (airbrake)--cylindrical tank in which compressed air 


is stored for use in the airbrake system. 


Materiel readiness--condition of materiel to perform its primary 
mission. 


Piston--metal disk with packing which works back and forth in a 
cylinder and transmits the force exerted upon its top or crown 


to a connecting rod and crank. 


Piston travel (airbrake)--amount of movement of a piston when 
forced outward as the brakes are applied. 
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Preventive maintenance--care and servicing of equipment to maintain 
it in satisfactory operating condition by providing inspection, 
detection, and correction of incipient failures either before they 
occur or before they develop into major defects. 


Rotor--rotating field of an alternator or a.c. motor. 


Side bearings--bearings or supports attached to body or truck 
bolsters on each side of the center plates to provide stability and 
prevent excessive rolling or rocking of the car or locomotive. 


Side sill--outside longitudinal member of a car underframe. 
Slip ring--brush contact ring of an alternator. 


Steam generator--small boiler used to convert water to low-pressure 
steam for heating a train. 


Stringer--floor nailing strip or a steel member which acts as a 
support for a nailing strip. 


Traction motor--electric motor that drives an individual axle of a 
diesel-electric locomotive 


Tractive effort--horizontal force at the rails that the locomotive 
driving wheels can exert provided they do not slip. 


Tread--(See Wheel tread. )} 
Truck--assembly that supports a car or locomotive at either end and 
provides for attachment of axles and wheels. 


Truck bolster--cross member in the center of a truck on which acar 
body or locomotive rests. The truck bolster is connected to the 
body bolster of a car or locomotive by the center plates and a 
center pin or kingbolt which passes through both plates. 


Truck side bearing--lower one of two side bearings; it is attached to 
the top of the truck bolster. (See Side bearings. ) 


Underframe--framework that receives buffing and pulling stresses 
and carries the weight of the floor and body ofa railcar; includes 
all the framing below the floor, the center and side sills, 
bolsters, crossbearers, and crossties. 
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Waste packing --threads of wool or cotton saturated with lubricating 
oil or grease and placed in a journal box to contact the lower 
half of the journal and lubricate the journal. (See Lubricator 


pad. ) 


Wheel flange - -projecting rim of the periphery (outer edge) of a 
wheel for keeping it on the rail. 


Wheel tread--exterior cylindrical surface of a wheel next to the 
flange that comes in contact with the rail. 
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AR 310-25 
AR 320-50 


AR 750-2200-1 


TB 55-2200-207- 


15/1 


TM 38-750 


TM 55-202 


TM 55-203 
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Air compressor 


oil checkpoints of. 
Air pressure checkpoints . 
Air Brake Defect Tag, DA Form 55. 161. 
Airbrake Inspection Report for Locomotives 
and Locomotive Cranes 


Alternator .. 


INDEX 


Appliances, safety, rolling stock . 


Army railway equipment, 


caboose 
locomotives 
rolling stock , 


typical 


Arrangement of locomotive wheels : 


Automatic coupler 


Auxiliary generator. 


Bad Order Card, DA Form 55. 164 


Bolster 

body. 

truck 
Brake hangers . 


Brake piston rod travel . 


Brake rigging 
Brakeshoe . 
Broken rim 
Caboose. 


Car, multilevel rack 


Car, piggyback. 
Car inspection , 


Car Inspector's Train Report, 


DA Form 55-163 
Center sill. 
Commutator 
Components 


diesel-electric locomotive. 
journal box assembly . 


railway car 


truck assembly. 


Coupler . 
automatic 
hook-and -link 
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at loading points 
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rolling stock. 


Inspection and Repair Report of Locomotives 
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air compressor. 
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engine governor 
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Piggyback car 
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Power operation . 
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